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ABSTRACT

The annual Snolt Mnitoring Programis the result of inplenentation of
Section 304(d)(2) of the Northwest Power Planning Council Fish and Wldlife
Program  This is the third year of the annual systemw de program conducted by
the Fish Passage Center.

Mar ked groups of spring, summer, and fall chinook sal mon, sockeye sal non,
and steel head trout are nonitored at sanpling points throughout the system
Because this programis intended to be representative of the juvenile
mgration, marked groups usually represent major hatchery production stocks.
Arrival time and duration of marked groups are reported. Annual travel tinme
indices are reported from Rock Island Damto McNary Dam from Lower Granite Dam
to McNary Dam and from McNary Dam to John Day Dam  Travel time indices are
calculated for year to year conparison. Hatchery and brand rel ease information
is reported. Survival estimates of spring chinook and steel head hatchery

stocks in the mid-Col unbia and steel head hatchery stocks in the | ower Snake

Ri ver are reported.
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M grational Characteristics and Survival of Colunbia Basin
Sal non and St eel head Trout, 1986

[. | NTRODUCTI ON

This report is the final product of the 1986 inplenentation of Measures 304
(d)(2) of the Northwest Power Planning Council's (NPPC) Fish and Wlidlife
Program Thi s neasure requires Bonneville Power Administration (BPA) to fund a
program conducted by the fishery agencies and tribes to nonitor and report the
m grational characteristics of inportant fish stocks. This was the basis for
the Smolt Mnitoring Program (SWP). In 1983, the first year of inplenentation
of NPPC program neasures, the BPA and fishery agencies and tribes agreed to
incorporate the SMP activities into the duties of the Fish Passage Center
(FPC). This was done because data fromthe SMP is necessary for in-season
managenent of the \Wter Budget and spill

The SMP provides snolt outmigration and adult passage data on a real tinme
basis to guide system operations. Data are relayed to the Water Budget
managers and di ssemnated to interested parties through a series of weekly reports
i ssued during the migration season. How this infornmation was used by the Water
Budget managers in 1986 for in-season managenment of the Water Budget and
i n-season managenent of spill for fish passage and nitrogen abatenment was

covered in the 1986 Water Budget Managers Annual Report, which was subnitted to

the NPPC in Novenber, 1986.

The SMP al so provides a database for post-season characterization of the
outmgration. This characterization includes determnation of smolt trave
time and survival. Past experinmentation and nonitoring has correl ated
decreasing snmolt travel time to increasing survival of spring mgrants. This

was the basis used by the NPPC in establishing the Water Budget program A key



goal of the SMP has been to collect consistent data on travel time and surviva
of specific groups to enlarge the database upon which Water Budget neasures
will be evaluated. The SMP is designed so that data generated on travel tinme
and survival of marked groups nay be analyzed relative to flow and ot her
environmental factors on an annual basis
The SMP is providing information to identify migration requirements of

sumrer juvenile mgrants, which are becoming a |arger conponent of the tota
annual downstream migration. This infornmation aids in directing project
operations to facilitate the mgration, The SMP also provi des baseline data
upon which further research can be based.

This report presents the results of post-seasonal analyses including timng
and relative nmagnitude of the outmigration, travel tine for marked hatchery
rel eases, and survival in md-Colunbia and | ower Snake River index reaches.

Travel time of marked yearling and sub-yearling chinook sal non (Oncorhynchus

tsawtscha), sockeye salmon (Oncorhynchus nerka), and steelhead trout (Salno

gai rdneri) is measured between specific sampling points in the system  Marked
groups usually represent major hatchery production stocks. Survival estinmates
are conputed for specific spring chinook and steel head marked groups. Arrival

time and duration of outmgration of the chinook, sockeye, coho (Oncorhynchus

ki sutch) and steel head runs are reported at key sanpling points. Hatchery and

brand release information for 1986 is also |isted



[, SMOLT MONI TORI NG PROGRAM

The 1986 program basically repeated and expanded on the 1984 and 1985 Snolt
Monitoring Programs (SW).  Spring, summer and fall chinook and steel head were
marked for the SMP at Colunbia R ver and Snake River system hatcheries above
McNary Dam In addition, in-river yearling chinook and sockeye from Pri est
Rapi ds and Wanapum dans were marked by National Marine Fisheries Service (NWFS)
as part of a transportation study for Gant County Public Wility District (PUD).
At Lower Granite and McNary Dans, in-river yearling chinook and steel head or
sub-yearling fall chinook were marked as part of NMFS research efforts for the
U S Arny Corps of Engineers (COE). These fish
plus the SMP fish were used in travel time investigations. Mirked fish were
recovered at Clearwater and Lewiston traps and at Lower Granite, Lower Monunental,
Rock Island, Priest Rapids, MNary, John Day and Bonneville dans (Figure 1).

The type and nethod of data gathered at each site during 1986 are listed in
Table 1. The Clearwater trap site was used for in-season nonitoring. The
Lewi ston trap was used to determine migration characteristics at the head of
Lower Granite pool. Fish were sanpled in the collection facilities at Lower
Ganite and McNary dans. In addition, gatewell sanples were obtained for Lower
Monurment al Dam In the md-Colunbia, the bypass trap at Rock Island Dam was
monitored. Gatewell sanples were reported for Priest Rapids Dam  This
sanmpling, however, was not consistent and cannot be standardi zed to provide
quantitative estimates. Airlift sanpler catches were reported for John Day Dam

Bonnevi | | e Dam agai n experienced sanpling difficulties during the spring
mgration and nost of the summer. Continuous sanmpling was finally acconplished
at the Bonneville 1st powerhouse from m d- August through the end of the bypass
season in Novenber. The Bonneville 2nd powerhouse bypass system oper at ed

satisfactorily, but inconsistent turbine or powerhouse operations precluded

consi stent data gathering.
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TABLE | FI SH PASSAGE CENTER SMOLT MONI TORI NG SI TES

1986

Site Met hod Data Gathered ()
M d- Col unbi a
Rock Island Bypass Trap Brands, Species
Priest Rapids Gatewel | Dip Brands, Species
Snake River
Snake River Trap Di pper Trap Brands, Species
C earwater Trap Scoop Trap Brands, Species
Lower Ganite Bypass/ Col | ecti on Brands, Species
Lower Monunent al Gatewell Dip Brands, Species
Lower Col unbi a
McNary Dam Bypass/ Col | ecti on Brands, Species
John Day Dam Airlift Punp Brands, Species
Bonneville Bypass/ Col | ection Brands, Species

(1) Additional in-season data were obtained from the CCE including adult counts,
flow, spill, other project operational data, Lower MNonumental, |ce Harbor,

The Dalles, and John Day hydroacoustic monitoring, and Little Goose
col l ection counts.



Hydr oacoustic nonitoring was conducted by the COE at The Dalles, |ce Harbor,
Lower Mnurental and John Day (summer only) dans. The COE will report the
results of the hydroacoustic studies.

Data collected at all sites were communicated to the Fish Passage Center and
entered into the National Marine Fisheries Service (NVS)Fish Passage Data
Information System (FPDIS) daily. These daily entries were considered
prelimnary data and were utilized primarily for in-season managenent deci sions
by Water Budget nmanagers and other interested parties. Prelimnary data were
conpiled into weekly reports and distributed every Friday to 207 parties,

i ncluding public and private utilities, federal and state agencies, Indian
tribes, and private individuals. After the data collection and mgration
season was conpleted, data were verified and edited, if necessary. The final
verified data for 1986 mark recoveries at Lew ston, Lower Ganite, Lower
Monurmental, Rock Island, McNary and John Day Dans will be available in a
separate volune upon request. Daily sanple and collection data will be
reported for Lower Ganite, Little Coose, and McNary in the 1986 Fish

Transportation and Oversight Team (FTQOT) report.



[11.  METHODS

A Marking Procedures

Fish were marked for survival and travel time evaluation at hatcheries in
the Snake and mid-Columbia rivers. Al marking was acconplished using freeze
branding techniques (Mghell, 1969) which enploy silver tipped brass branding
rods cooled in a canister containing liquid nitrogen. The brand synbols were
transferred to the fish after exposure to the brand tool for about % to 1 second.
The nitrogen level was serviced every two hours to assure that the brand tool
was a constant tenperature. Study fish were marked by U S. Fish and Wldlife
Service, ldaho Departnent of Fish and Gane, and Washi ngton Departnent of
Fi sheri es.

The branding procedure at Wells State Fish Hatchery took place outdoors
using portable narking equipnent. At other hatcheries, marking trailers were
enpl oyed as described by Anmbrogetti 1976, and Duke 1980. Fish to be branded
were brailed into a holding tank and then supplied to the individual markers as
they were needed. At Wells Hatchery, an internediate trough buffered with
tricaine nmethanesul fonate (Ms-222) was used to reduce problems and stress of
handling large steelhead. Fish were handled and narked in a consistent manner
to assure that they were exposed to anesthetic for a mnimal tine period. The
anesthetic solution was constantly diluted due to the activity and number of
fish being handled. Follow ng each two hours of operation, all anesthetic
solution was discarded and a fresh solution placed into each container. The
fish were freeze branded and diverted through a watered conduit to a hol ding
area prior to release. Undersized fish or precocious nales were renoved from
the lots and were not marked.

Personnel selected to do the branding generally lived in the vicinity of the

fish hatchery and had varied narking experience. Al branders received a brief



denonstration and critique of methodol ogy by experienced supervisors. In order

to random ze brandi ng of survival groups, branders rotated anong the branding

stations to prevent marking bias. Since fish might originate fromdifferent

raceways or ponds within a hatchery, paired test and control groups were

branded at the same time to reduce the possibility that fish in each group would

be different. Further, since the nunmbers of fish in test groups were greater

than paired controls, the number of people branding each group were adjusted to

maintain the ratio of test to control fish throughout the branding process.
Yearling chinook were marked well in advance of their rel ease dates.

St eel head and sub-yearling chinook were marked within weeks of their release date.
Hat cheries were chosen to represent major production releases, and to be

representative of the mgration as a whole (Table 2). Fish were marked in

sufficient numbers to provide for an adequate nunber of recoveries, as well as

a good pattern of recoveries at the sanpling sites under the established

sampling rates. Approximtely 52% of the fish freeze branded in 1986 were done

as part of the SMP (Table 3). Release data for all marked hatchery groups are

provided in the Brand Rel ease Report Tables (Appendix 1). Mrking dates for

SMP groups are also noted in Table 4.

1. Fish and Brand Quality Observations

After branding was conpleted at the hatchery, fish were sanpled periodically
for assessment of brand and fish quality. Cenerally, the branded fish were
exam ned following at |east a 5-day |apse after branding to assure that brands
were fully developed. A sanple of 100 to 200 fish were observed froma
representative cross section of the marked fish. These fish were anesthetized
with a Ms-222 solution. Fish were individually inspected and rated for brand
quality using the categories in Table 5. These categories were devel oped and

used by sanpling personnel throughout marking progranms in 1986. Fork |ength



TABLE 2 SMOLT MONI TORI NG PROGRAM  HATCHERY & RELEASE SI TES

1986
Nunber
Hat chery Speci es Rel ease Site (X1000)
Snake River

Dwor shak Sp. Ch. Dwor shak 41. 6
Sawt oot h Sp. Ch. Sawt oot h 35.9
Rapi d River Sp. Ch. Hel I s Canyon 44.8
Rapid River Sp. Ch. Rapid River 44,7
McCal | Su. Ch. S. Fork Sal non 43.5
Dwor shak SH Dwor shak 35.4
Ni agra Springs SH Hel I s Canyon 51.3
Hager man SH(A) E. Fork Sal non 51.8
Hager nman SH(B) Sawt oot h 52.3
*Lyons Ferry SH Littl e Goose 60.0
*Lyons Ferry SH bel ow | ce Harbor 36.0
Lyons Ferry Fa. Ch. (Yr.) Lyons Ferry 40.0
Lyons Ferry Fa.Ch.(S.Y.) Lyons Ferry 80.0
Subt ot al 617.3

M d- Col unbi a
*W nt hrop Sp. Ch. W nt hr op 103.3
*W nt hrop Sp. Ch. Priest Rapids 35.9
Leavenworth Sp. Ch. Leavenwort h 40.0
*Wells SH Pat er os 90.0
*Wells SH Priest Rapids 36.0
Vells Su. Ch. Vells 100.0
Priest Rapids Fa.Ch.(S.Y.) Priest Rapids 199.5
Ri ngol d Fa.Ch. (Yr.) Ri ngol d 50.0
Subt ot al 654. 7
Total 1,272.0

*

G oups used to calculate survival estimates to MNary Dam



TABLE 3 Total nunbers of freeze branded fish rel eased above Bonneville Dam
in the Colunbia R ver Basin.

Nunber of Freeze Branded Fish (X 1000)

Rel ease FPC O her In-River

Reach Hat chery Hat chery (Non- hat chery) Total s

Snake 617.3 587.7 96. 2 1,301.2

M d- Col unbi a 654.7 83.2 178.3 916. 2

Lower Col unbi a* - - -- 239.9 239.9
TOTAL: 1,272.0 670.9 524. 4 2,457.3

*

Lower Colunmbia from McNary to Bonneville Dam

10



TABLE 4 Dates of freeze branding juvenile salnonids at Colunbia Basin
hatcheries for the 1986 Snolt Monitoring Program

Hat chery Speci es Brand Dat e Branded
WASHI NGTON
Lyons Ferry St eel head RA-7F-1, 3, RD- 7F- 1 3/ 25-27/ 86
LA-7U-1,3,LD-7U- 1
Fall Chk RA- 7K- 1 3/ 31/ 86
RA-T-3 5/ 20, 21/ 86
Vel l's St eel head LA-7N-1,3,LD- 7N 1 4/ 28-5/ 7/ 86
RA-7P- 1,3, RD-7P-1
Summer Chk RD-s-1 5/ 12- 14/ 86
Priest Rapids Fal | Chk LA-T-1,4 5/ 27- 31/ 86
Leavenworth Spring Chk LA-7T-1 10/ 2/ 85
W nt hrop Spring Chk RA-7C- 1,3 RA-7T-3 9/ 23- 27/ 85
LA-7C-1,3 LA TU1
Ri ngol d Fall Chk RA-7U- 3 11/19- 20/ 85
| DAHO
Rapid River Spring Chk LD-Y-1,3 2/ 10- 12/ 86
Sawt oot h Spring Chk RD-Y-1 9/ 30-10/ 3/ 85
Dwor shak Spring Chk RA-Y-2 11/ 20/ 85
St eel head RD-T-4 411186
McCal | Sunmer Chk RD-Y-3 11/5, 6/ 85
Hager man St eel head LD-T-2,4 3/ 10, 12/ 86
Ni agara Sprgs St eel head RD-T-2 3/ 5/ 86
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of each fish was neasured to the nearest 5Mmm  To assess if the branding
operation was biased for fish length, the unbranded source popul ation was al so
sanpl ed and neasured for fork length. The sanple was obtained without
replacing previously inspected fish into the unsanpled population.

Later, checks on brand quality were periodically nade at the recovery sites.
In these checks, quality codes 3,4, 5 and 6-3 were not useable since marked
fish were mxed with unmarked fish or other mark groups. For the surviva
studies, a facet of the assunption of equal sanple rates on the test and
control groups is that the brand readability is the sane for the two groups.

Naturally, it is also advantageous that the readability be high

TABLE 5 FREEZE BRAND QUALITY CRITERI A
Cat egory Definition

1 Brand is conplete and |egible.

2. Brand is legible but defective in some manner. For exanple, a
non-critical part of the brand is mssing or is not well devel oped
and |ight.

3. The brand is not |egible

4, The brand rotation or position is wong.

5. No brand.

6. The brand caused |ight, noderate, or excessive burning of the fish

or has becone ulcered, recorded as quality code 1, 2, or 3
respectively.

2. Additional Methods Specific to Survival G oups

A total of 18 distinct mark codes were applied to spring chinook and
steelhead as part of the 1986 survival monitoring program  Nunbers of fish
mark codes, and release sites are listed in Table 6. Mark recapture data for
these groups are presented in Volume Il. Mark codes are described in the
format of position-mark-rotation. The position codes are RA for right anterior

and LA for left anterior portions of the fish. Rotation codes designate one of
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TABLE 6 1986 Snolt Survival Freeze Brands Release Data

Hat chery: W nt hrop
Speci es: Spring Chi nook

Br and Code Rel ease Site Rel ease Date No. Rel eased
RA-7C- 1 W TI W nthrop Hatchery April 21 34, 466
LA-7C-3 W C1 Bel ow Priest Rapids April 21 12, 001
RA-7C-3 W T2 W nt hrop Hatchery April 25 34, 485
LA-7C- 1 Wi c2 Bel ow Priest Rapids April 25 11, 989
RA-7T-3 W T3 W nt hrop Hatchery April 29 34, 353
LA-7U-1 W C3 Bel ow Priest Rapids April 29 11, 904

Hat chery: Wells

Speci es: Sunmer St eel head

Br and Code Rel ease Site Rel ease Date No. Rel eased
LA-7N-1 WeTl Effy Bridge, Methow R May 1 29, 451
RA- 7P-1 wed Bel ow Priest Rapids May 1 11,780
LA- 7N- 3 WeT2 Effy Bridge, Methow R May 5 30, 046
RA- 7P- 3 WeC2 Bel ow Priest Rapids May 5 11, 575
LD-7N- 1 WeT3 Effy Bridge, Methow R My 9 29, 992
RD- 7P-1 WeC3 Bel ow Priest Rapids May 9 11, 943
Hat chery: Lyons Ferry
Speci es: Sunmer St eel head

Br and Code Rel ease Site Rel ease Date No. Rel eased
RA- 7F- 1 Ly Tl Below Little Goose April 21 20, 035
LA-7U-1 Lyd Bel ow Ice Harbor April 21 11, 998
RA- 7F- 3 LyT2 Below Little Goose April 25 20, 063
LA-7U-3 LyC2 Bel ow Ice Harbor April 25 12,034
RD- 7F- 1 LyT3 Below Little Goose April 29 20, 069
LD-7U- 1 LyC3 Bel ow |ce Harbor April 29 12,018

13



four possible rotations starting at zero degrees and incrementing 90 degrees
for each of the subsequent three rotations. For instance, the code RA-7T-02 is
the 7T brand rotated cl ockwi se 90 degrees and applied to the right anterior
part of the fish. To facilitate the follow ng discussion, these codes are
sinplified to a text code. In this code, the hatchery is designated by the
initial tw letters: '(W" signifying Wnthrop Hatchery, "W" signifying Wlls
Hat chery, and "Ly" signifying Lyons Ferry Hatchery. This is followed by a T or
C representing test or control group, followed by the replicate nunber 1,2, or 3
For instance, the text code LyC2 is the second replicate of the control group
from Lyons Ferry Hatchery. The cross reference of these text codes with the
original freeze brand codes also is listed in Table 6.

Enpl oyi ng normal hatchery practice, the spring chinook from Wnthrop
Hat chery were nmarked in the preceding fall, while the steelhead from Wlls and
Lyons Ferry hatcheries were marked just prior to release. Because of raceway
space requirements, the marked control groups at Wnthrop Hatchery were held at
a lower density through the winter than were the test groups. This results in
the Wnthrop control fish being larger size than the test fish at release. The
branded fish were held in normal concrete hatchery raceways until release at
Wnthrop and Lyons Ferry hatcheries, and in portable vinyl raceways at Wlls
Hat chery.

Spring chinook test groups fromWnthrop Hatchery were rel eased at the
hat chery and were not transported prior to release (Figure 2). Three test
groups were released at four day intervals. Fish were released fromthe
hat chery by renoving the outlet screens and lowering the water level. Contro
fish were transported by truck on the sane day as the test release to bel ow
Priest Rapids Dam a distance of 160 mles and a driving tine of 3} hours.

Fish were transported in a 1,200 gallon tanker filled with recirculating

14
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hatchery water which was kept aerated with oxygen. Density in the transport
truck was 0.7 pounds of fish per gallon of water.

St eel head test groups fromWlls Hatchery were trucked 30 minutes to a rel ease
site located about 10.0 miles upstreamfromthe nouth of the Methow River (Figure 2).
The distance from the hatchery was about 20 miles. Three test groups were
rel eased at four day intervals. Control fish were transported for 2% hours, a
distance of 120 niles to below Priest Rapids Dam Two |oads were required to
transport the control fish below Priest Rapids Dam (ne load generally left
the hatchery at about 8 a.m and the other at 2 p.m Control groups were
rel eased on the same day as the test groups. Fish were transported in a 1,500
gallon tanks at a density of 1.0 and 0.8 pounds of fish per gallon of water,
for test and control groups, respectively.

Lyons Ferry steelhead test and control groups were trucked to release sites
below Little Goose and Ice Harbor dans in a 5,000 gallon tanker at a density of
0.7 and 0.4 pounds of fish per gallon of water, respectively (Figure 2). The
test group release site was about 10 nmiles from the hatchery, or about 20 ninutes
driving time. Three test groups were released four days apart. Control groups
were trucked to below Ice Harbor Dam a distance of 55 miles and a driving tine
of 90 minutes. Control groups were released on the sane day as the test
groups.

At each station, the density of fish in the transport vehicle varied
depending on the truck size and nunber of fish hauled per load. The fish
haul ing densities which were used in 1986 fell within the nornal hatchery
criteria for transporting fish. Mst hatcheries haul fish at about 1.0 pound

or less of fish per gallon of water.
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B. Analytical Procedures

1. Magnitude of the Mgration

Annual passage indices were established at MNary, Lower Ganite, Rock Island,
and John Day dans. The passage index represents the daily estinmated collection
of fish at a project divided by the proportion of water passing through the
power house on that day. The second power house flow at Rock Island and the unit
3 flows at John Day and Lower Monumental were used to estimate the passage
index. This procedure was used to correct daily collection totals for changes
in powerhouse operations. This approach is dependent upon the assunption
that collection efficiency of these sanpling systens is related in a |inear
fashion to the proportion of river flow through the powerhouse. These
corrected indices can be conpared with indices for 1984 and 1985 at MNary and
Lower Granite Dams, but only with 1985 indices at Rock I|sland Dam Conpari sons
to 1985 are valid only for sub-yearling chinook at John Day Dam  These indices
are the annual sums of the daily migration indices for a species. These annual
indices are not estimates of total passage, nor are they conparable between
projects or species within a year. These indices will allow conparisons of the

size of the outmigration between years within a species at individual projects.

2. Smolt Arrival Timng and Duration

The migration of each species past Rock Island, Lower Granite, and MNary
dams was characterized by the date that 10% 50% and 90% of the popul ation had
passed the project. The median point was used for conparison between species
while the 10 and 90 percent dates illustrate when the bulk of the fish mgrate
through that project. These dates are conputed by using the passage
index as the basis statistic. The duration of the migration was conputed as

the nunber of days between the 10% and 90% dates of passage at a project.
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3. Travel Time Determnation

Travel tinme can be viewed as the nunber of days on average required for fish
to travel a specific river reach. Snolt travel tinme is determned in tw ways.
Travel tinme was cal cul ated as the nunber of days between rel ease date and
nmedi an date (the date on which 50% of the marked group had passed the project)
of passage at a downstream site. The nedian was used rather than the average
because the nedian is less sensitive to extended tails (late mark arrivals)

that occur in mark recovery data. The travel tinme index was calcul ated as the

nunber of days between the nedi an dates of passage at selected recovery points.
The snolt travel time index differs fromtravel tine in that it nmeasures a
fixed river reach outside the influence of the release site. The snmolt trave
time index is neasured between points |ocated some distance bel ow the point of
release in order to exclude the effect of initial hatchery nmortality, mgration
del ay or other variables which mght act to affect the natural migration
response. This will allow statistical conparisons between years relative to
flow and other environnental conditions.

Before determining travel time, the mark recovery distribution was exam ned
at each of the projects between which travel time was to be conputed. This
eval uation looked at size of the recovery sanple and whether the pattern of
mark recoveries was representative of the passage past the recovery point. For
each brand group, the nunmber of fish sampled at each recovery site is shown in
Appendix 11. Rejection of groups for analysis was primarily due to snal
sanpl e sizes. \Wen total nunmber of fish fromone brand group is |ess than 200,
the pattern of the recovery distribution is sonetimes very poor. On the other
hand, sone marked groups may be accepted with sample sizes as low as 35 to 50
recoveries, because they have a very pronounced distribution over a short time

period with the nedian date falling on or near peak days of passage. In
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general, all groups with | ess than 200 recoveries are reviewed to deternine if
the recovery distribution is adequate to produce a reliable nedian date of passage.

The accuracy of travel time estimates fromrel ease sites to downstream
recovery points is reduced when release dates are not exact. \Wen groups were
rel eased volitionally or over a period of days, the nmiddle release date or date
when 50% of fish released, respectively, was used in estinmating travel tine.

I ndi vi dual and average migration speeds of the narked groups between rel ease
and recovery points and wthin index reaches were also obtained. Mgration speed
elimnates the effect of varying distances marked groups travel and allows
conmpari son between groups and areas. Speed was cal cul ated by dividing the travel
time in days into the distance traveled in mles. For marked groups traveling
the same distance, average migration speed was conputed by dividing the average
travel tine into the reach distance. In instances where narked groups are
traveling different distances, a sinple average of individual speeds was conputed.

The three key travel tinme index reaches used in 1986 were (i) Rock Island
Dam to McNary Damin the md-Colunbia; (ii) Lower Ganite Dam to MNary Dam in
the Snake River; and (iii) MNary Damto John Day Damin the | ower Col unbia
(Figure 1). When consistent sanmpling at Bonneville Damis established, in the
future, the lower Colunbia index reach will be from MNary Damto Bonneville
Dam  Non-key travel tinme index reaches include Lewiston trap to Lower Granite
Dam Lower Granite Damto Lower Mnunental Dam Little Goose Damto Lower
Monunental Dam Lower Monunental Damto McNary Dam |ce Harbor Damto MNary
Dam and Priest Rapids Damto MNary Dam

An annual travel time index was calculated for each key index reach by
averaging travel time indices of those marked groups which are treated as

replicates. An annual index of average mgration speed was also calcul ated

within the index reaches.
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The passage index is the basic data used for travel time analysis at
hydroproj ects, whereas raw col | ection nunbers are used at |daho trap sites.
Information on collection efficiencies and mark recaptures at ldaho trap sites
are published in annual reports by |Idaho Departnent of Fish and Gane (|DFGQ
submtted to BPA

Travel tine determnation for steelhead groups from points of rel ease above
Lower Granite to McNary and John Day was |imited because of the |arge nunber of

fish renmoved fromthe river in the transportati on program

4. Survival Studies

The FPC survival nonitoring programis designed to determ ne annual indices
of smolt survival which can be statistically conpared year-to-year. Snolt
survival was determ ned by the indirect nmethod which uses the ratio in proportion
of marks recovered at a downstream sanple site for test and control groups. The
test group of marked fish is released at the top of the river reach of interest,
and a control group is released near the bottomof the reach. Both mark groups
are recovered at a downstream collection point, and survival between the test
and control release points is determned as the ratio in the proportion recovered
of the two groups. This technique assunes that both groups are assuned equa
in all respects except for the test group experiencing passage conditions in
the river reach of interest. This inplies that both groups are (1) collected
at the recovery site at equal rates, and (2) treated identically prior to release

It is inpossible to fully neet both of these assunptions in any study

desi gn because of logistical and practical considerations. For instance, in
order to meet the first assunption, the release of the control groups can be
del ayed relative to release of the test groups so that both migrate past the

collection point simultaneously. Wile this helps to insure that both groups

20



are collected at the same rate, additional stresses resulting froma |onger

hol ding period are placed on the control fish which are not present in the test
groups, thus violating the second assunption. These additional stresses can be
significant. Evidence is available to suggest that the proportion recovered,
and therefore survival, of sequentially released mark groups declines over

time. This may be due to additional holding stresses on the later rel eased
fish (MConnaha and Basham 1985). Because survival is neasured as the ratio
in proportion recovered of test and control groups, this factor may falsely

i ncrease the estinmated survival of the test groups.

The relative timng of marking and rel easing the test and control groups
affects the degree to which the design assunptions are net. Test and contro
fish for each replicate were marked sinultaneously with fish fromthe sane
hatchery group. Both test and control fish for a particular replicate were
released on the same day. This was because the increased stress and nortality
intrying to hold actively snolting controls longer at the hatchery in order to
attenpt to achieve mxing of test and control fish at the recovery site was
found to be unacceptable in the 1984 and 1985 studies. The goal of mixing is
unatt ai nabl e when the di stances between test and control release are so |arge.

Since it is inmpossible to achieve true mixing, a correction for different
power house operation each day was used. The factor used for correcting for
power house operations is the proportion of river flow passing through the
power house on a given day. This assunes a direct and linear, although unknown,
proportionality between collection efficiency and proportion of flow passing the
power house during recovery of the mark groups. Errors involved in nmaking this
assunption appear to be less critical than the error induced by hol ding actively
snmolting control groups in a close environment |onger than the test groups.

Statistical error was conmputed for individual survival estimates and for the
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mean survival of the three replicate estimates. The individual variance was
conputed using the second-order Taylor series expansion of the ratio of two
random variabl es (MKenzie, et.al.1985), based on the binomal distribution of
recoveries. These variances nmust be cal cul ated using either raw recovery
counts or adjusted values similar in magnitude. For freeze branded groups
whi ch are sub-sanpled at MNary, this neans that variances should be based on
unexpanded sanpl e nunbers which have had the flow adjustment mentioned above.
However, since sub-sanpling rates do vary between days, it was necessary to
adj ust sanple counts to a base sanple rate of 10% of the collection. This is
equi valent to using a passage index that is |/l Qh the magnitude of the
standard FPC passage indices. This index was divided by the nunber of fish
released in the mark group to provide the proportion of marked group in the
sanple. The ratio of these proportions for test and control groups gives the
survival from the test release point to the control release point (Table 7).
Standard error about the mean survival of a group was conputed as the

variability anong replicate rel eases.
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TABLE 7

Sur vi val

esti mat e:

Fornmul a for cal cul ating survival
replicate (adapted from MKenzie et

and variance estimte for each

al .

1985) ;

N IER AN
[Erey/ *e]

1 P

10 ¢

Vari ance Estimte

wher e,
g = Estimated survival of the test group from the test group release
point to the control group release point.

N, N, = Nunber of marked fish in the initial release of the test and

¢ control groups, respectively.
Rtl' CiR: Nunber of test and control marks observed in the sanple on day i.
Lo ICi = Collection index of test and control groups on day i.

fi = Proportion of tine that the collection systemis sanpled on day i.

Li = The proportion of the river flow passing through the powerhouse on day i.
Pr P, = Proportion of test and control marks collected in a base 10% sanple.



V. RESULTS

A. 1986 Runoff

The 20-year period of 1961 through 1980 has been adopted by the Colunbia Basin
Wat er Managerment Group as the basis for determning the average January through
July seasonal runoff. The average January through July runoff for the 1961
through 1980 period is 30.1 nillion acre feet (MAF) above Lower G anite, 64.8
MAF above Grand Coul ee, and 107.0 MAF at The Dalles. Deternmination of whether
the current year is above or bel ow average is made against this basis.

1. Snake River Drainage

(bserved runoff above Lower Granite contributing to the 1986 January - July
runoff total was 36.4 MAF (121% of the 20-year average). This conpares to
observed runoff of 43.9 MAF (146% of 20-year average) and 25.2 MAF (84% of
20-year average) in 1984 and 1985, respectively.

Flows at Lower Ganite were substantially lower than 1984 |evels and higher
than 1985 levels (Figure 3). During the 60-day period from April 15 through
June 15, flows at Lower Ganite were below the 85 kcfs level for only 1 day in
1986, whereas flows were below that level 2:2 days in 1985.

2. M d- Col unbi a Drai nage

Qbserved runoff above Gand Coul ee contr ibuting to the 1986 January - July
runoff total was 59.6 MAF (92% of 20-year average). This conpares to observed
runof f of 52.2 MAF (81% of 20-year average) and 52.1 MAF (80% of 20-year
average) in 1984 and 1985, respectively.

Flows at Rock Island were nore sinmilar to 1984 levels than 1985 |evels
t hroughout the spring and summer migration (Figure 3). Flows in 1986 took their
| argest dip during the Fourth of July holiday period. Flows through August
were near 100 kcfs nost of the time, like in 1984. This was a ngjor
i nprovenent over conditions experienced in 1985, which was one of the |owest

summer flow years occurring in 50 years.
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3. Lower Colunbia Drainage

Qbserved runoff at The Dalles in 1986 was 108.3 MAF, a little above the official
20-year average. This conpares to observed runoff of 119.1 MAF (111% of 20-year
average) and 81.7 MAF (82% of 20-year average) in 1984 and 1985, respectively.

Flows at McNary were consistently |lower than 1984 |evels and hi gher than 1985

levels (Figure 3). Average river flows were above the fishery m nimum of 220
kcfs nost of the 1986 spring migration, except on weekends.

4, Spill Conditions

H gh levels of spill occurred during the 1986 spring snolt migration due to
high flows fromthe end of My through the first week of June. This resulted
in high levels of nitrogen gas supersaturation in the | ower Snake and | ower
Columbia rivers. For atine, spill was transferred fromthe | ower Snake to the
m d-Columbia to alleviate this problem COverall the inpacts of supersaturation
fromMNary to the estuary appeared minimal to juvenile and adult sal nonids
(Dawl ey, 1986).

Spill during the 1986 sunmer migration was limted. Frommd-June to
m d- August, spill occurred at The Dalles and John Day dams and from mid-July
to md-August Wanapum Dam provi ded spill.

The ampunt and duration of spill is conpared anong years for Rock Island,
McNary and Lower Granite dans in Figure 4. In general, 1986 can be viewed as
an intermediate spill year between the high spill of 1984 and low spill of 1985
at these projects.

5 Snolt Passage Conditions

In general, smolt passage conditions during the spring mgration appear nore
favorable in 1986 than 1985, and |less favorable than in 1984. Flows in 1986
were above the feishery mini nums throughout nost of the spring migration. High
nitrogen gas supersaturation |evels had minimal inpact on juvenile salnonids.
River tenperatures renained bel ow 60°F throughout the spring mgration period
(Figure 5),
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Snolt passage conditions during the summer migration also appear nore
favorable in 1986 than 1985, and probably equal to 1984. Flows in July and
August were simlar between 1984 and 1986 at MNary, and nuch better than those
of 1985 (Figure 5). \ater tenperatures at MNary remained bel ow 70°F unti |
after md-August in 1986, whereas tenperatures that high appeared about one
week earlier in 1984 and one nonth earlier in 1985 (Figure 5).

B. Passage I ndices

An index of total passage by species for several projects is presented to
permt year-to-year conparison of the nmagnitude of the outmigration. These
indices are the annual sumof the daily passage indices (daily collection
divided by the proportion of river flow through the powerhouse). The annual
passage indices are not estimates of total passage; but rather, they provide
rel ative neasures of run nmagnitude. Since collection efficiencies differ anobng
species and projects, the passage indices are not conparabl e anmong projects and
anong species within a year. They should, however, provide accurate
conparisons of run size changes over years for a species at a particular point,
provided collection efficiency remains relatively stable among years.

Total 1986 passage indices are reported in Table 8 for Lower Ganite, Rock
Island, and MNary dans. These index the outmgration by species for each major
river reach. Conparisons are made with 1984 and 1985 passage indices. How
large a relative change between two annual passage indices nmust be in order to
be considered significant is not known. However, it appears that changes of
|l ess than 25%are probably minor, 25 - 99% are noderate, and over 100% are
maj or changes in run magnitude.

Mich snaller changes in the annual passage indices at Lower Granite occurred
between 1985 and 1986 than had occurred between 1984 and 1985. M nor changes

bet ween 1985 and 1986 were: a 7% decrease for yearling chinook, and increases
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TABLE 8 Tota

Proj ect

Lower Ganite

Yrlg. Chk.
Sub- Yrl g.
St eel head
Sockeye
Coho

Rock | sl and
Yrlg. Chk.

Sub-Yrlg. Chk.

St eel head
Coho
Sockeye

McNary
Yrlg. Chk.

Sub-Yrlg. Chk.

St eel head
Coho
Sockeye

*

Rock Island nonitoring was not

Chk.

Passage I ndices at Col unbia Basin Projects 1984 -

1986

Col I ection Index
1,620,361 1,645,170
53,576 55, 098
3,094,104 3,274,159
7,199 7,624
20, 479 26,116
44,799 72,981
31, 108 38,893
48,516 59, 305
31, 286 42,811
2,486,407 2,917,112
6,049,724 6,615, 443
716, 337 878, 295
80, 422 111, 175
796,855 1,043,376

1985

Col I ection | ndex

1,742,244

44,008

2,689, 579

6, 467

32, 399
21, 082
30, 129
12,037
31, 202

2,952,613
6, 524, 570
840, 037

71,752

1, 029, 832

30

1,768, 547
44,008
2,803, 144
6,519

38, 891
24,374
34, 254
13, 654
36, 804

3,116, 140
6, 531, 412
881, 698
72,107

1, 075, 970

continuous in 1984.

1986.

1984
Col I ection | ndex

828, 332 1,112, 829
97, 639 132, 582
1,114,740 1,589, 910
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of 25% for sub-yearling chinook, 17%for steelhead, and 17%for sockeye. The
increase in sub-yearling chinook may be attributed to the approxinately 380, 000
age 0 spring chinook of yearling size released in the Grande Ronde River from
[rrigon Hatchery in nid-June. Mderate changes between 1984 and 1985 were:

i ncreases of 59% for yearling chinook and 76% for steel head, and decreases of
67% for sub-yearling chinook and 59% for sockeye.

A continuing problemat Lower Granite (and, indeed, at all projects) is the
differentiation between yearling and sub-yearling chinook. At the start of
1986 sanpling season, size was used as the main differentiation criteria.
However, with the release of |arge size sub-yearling spring chinook in the Grande
Ronde River from Irrigon Hatchery during June, a change was made to the use of
nor phol ogi cal characteristics to separate this hatchery stock fromyearling
chinook stocks. This created additional difficulty in the classification of
smolts at the project. Originally, morphol ogical characteristics have been
used to separate fall chinook and spring chinook races; now they are being used
to separate hatchery stocks within a given race. |In 1985, no firmcriteria for
separation was established, which probably resulted in the use of a conbination
of size and norphol ogical characteristics as criteria.

A large increase in the annual passage indices at Rock Island occurred between
1985 and 1986 for sub-yearling chinook and coho. The 1986 annual passage index
i ncreased 199% over the 1985 | evel for sub-yearling chinook, and 334% for coho.
Passage indices decreased 33% for yearling chinook and increased 14% for
steel head and 16% for sockeye. The decrease in yearling chinook cannot be

attributable to changes in spring chinook releases from Leavenworth and W nthrop

hatcheries, since nearly identical nunbers were released. As discussed |ater
in Section V, higher spill efficiency than assunmed in the passage index
adjustment may account for some of this difference. The reason for the



three-fold increase in the sub-yearling chinook passage index may have resulted
fromthe high spring flow causing a great proportion of wild as well as hatchery
fish to be collected (Steve Hayes, Chelan PUD, personal communication). The
four-fold increase in coho is attributable to the four-fold increase in nunbers
of coho rel eased on-site at Rocky Reach Hatchery in 1986.

Only minor changes in the annual passage indices at McNary occurred
bet ween 1985 and 1986, with the exception of coho. The changes between 1985
and 1986 were decreases of 6% for yearling chinook, 0.4%for steel head, and 3%
ior sockeye, and increases of 1% for sub-yearling chinook and 54% for coho.
Since the majority of the coho reared at Rocky Reach Hatchery were outpl ant ed
in the Yakima River in 1985, the magnitude of the change in passage indices
bet ween years at MNary was nmuch smaller than that at Rock | sl and.

Mich | arger changes in the annual passage indices at MNary occurred between
1984 and 1985. Increases of 49% for yearling chinook, 22%for sub-
yearling chinook, and 241% for sockeye, and decreases of 16%for steel head and
52% for coho were neasured for those years.
C Mgration Timng

1. Snake River Traps

The first indication of fish movement out of the upper Snake systemis
provided by the traps |ocated on the C earwater and Snake Rivers near Lew ston,
| daho, operated by the IDFG  Further details on the operation of these traps
ir:1986 will be provided in an annual report from IDFG  For the Snolt
Monitoring Program both of these traps provide qualitative information on
smolt novenent, and the information is largely used for in-season nmanagenment of
downst ream proj ects. The Clearwater and Snake River traps operated continuously
from March 12 to May 27, and March 15 to May 29, respectively, until they were

rempved due to hiigh water cenditions. The Snake River trap was operated again
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begi nning June 17 for a 10-day period. The Clear-water trap peak collections
were within days of the rel ease of Dworshak Hatchery spring chinook and
steelhead. The Lewiston trap exhibited major peaks for yearling chinook
passage on April 3, 14, and 24 (Figure 6). Because of non-continuous sanpling

during the mgration, 10% SO% and 90% passage dates are not presented.

2. Lower Granite

Sampling at Lower Granite extended from April 5 through July 24, 1986
Juvenil e sal nonid passage dates and duration of migration are listed in Table 9
for all salnonid species present except sockeye and coho.  Sockeye were present
t hroughout the spring nmigration, but in nunbers too lowto reliably discuss
dates of 10% 50% and 90% passage for conparison anong years. Very few coho
were sanpled in 1984 and 1986 and none were sanpled in 1985

Yearling chinook passage peaked about two weeks earlier in 1986 than in 1984
and 1985; however, the date of nedian passage was only 5 to 7 days earlier in
1986 (Figure 7). Sub-yearling chinook mgration peaked on June 29th in 1986,

m dway between the date of peaking in 1984 and 1985 (Figure 8). The
sub-yearling chinook passage occurred in 1986 after the high runoff period
ended.

The 1986 steel head peak occurred one day earlier than in 1985, and 8 days
earlier than in 1984; the medi an passage in 1986 was 4 days earlier than in
both prior years (Figure 9). The steelhead mgration exhibited a binoda
distribution in 1985 and 1986 with hi gh passage indices early and late in My

and a significant dip during m d-Muy.
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TABLE 9 Juvenile Salnonid Passage Dates at Lower

Chi nook Yearling

Chi nook Sub- Year.

St eel head

Chi nook Yearling

Chi nook Sub- Year.

St eel head

Chi nook Yearling

Chi nook Sub- Year.

St eel head

G anite Dam 1984 -

80% Passage

Peak 10% 50% 90% Dur ati on
1986

4/ 16 4/ 10 4/ 23 5/21 41 days

6/ 29 6/ 10 6/ 29 71 16 36 days

5/7 41 27 5/11 5/31 34 days
1985

4] 26 4] 15 4/ 30 5/ 24 39 days

719 6/11 713 7113 32 days

5/6 5/3 5/ 15 5/31 28 days
1984

5/2 4/ 20 5/1 6/ 10 51 days

6/ 17 4] 25 5/ 24 6/ 30 66 days

5/ 15 4/ 30 5/ 15 6/ 2 33 days
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3. Rock Island

Sanpling of the second power house bypass system at Rock |sland began on
April 1 and continued through August 31. Juvenile salnmnid passage dates and
duration of migration are shown in Table 10. The collection facility was not
in full operation in 1984; therefore, no 1984 data are avail able for
conparative purposes.

The yearling chinook migration at Rock Island was later in 1986 than 1985
(Figure 10). This was due to the later release in 1986 of spring chinook from
federal hatcheries on the Wenatchee, Entiat, and Methow rivers. Even though
the hatchery releases were later, the median and 90th percentile dates of
passage were very simlar for both years.

The sub-yearling chinook migration was earlier in 1986 (Figure 11) because
the sustained high flow and spill during the first 10 days of June noved nany
sub-yearling wild and hatchery chinook fromWl|s Hatchery, the Methow,
Okanogon and \Wenatchee rivers quickly passed the upper projects. A conment on
the June 1 daily data entry log at Rock Island read, "95% of sub-yearling
chi nook were |ess than 45mm-nost of them had barely buttoned up"

The steel head passage was very sinmilar between 1985 and 1986 (Figure 12),
whereas the coho passage occurred about one week earlier in 1986 (Figure 13).
Coho passed through in a relatively short time span, shortly after their release
from Rocky Reach Hatchery, which is the only coho release in the nid-Col unbia.

Sockeye sal mon peaked only 5 days later in 1986 than 1985, yet the date of
nedi an passage was over one nonth later in 1986 (Figure 14). This occurred
because of a shift in dom nance of the overall run fromone stock to another in
1986.  Sockeye from Lake Osoyoos, which peaks at Rock Island in md to late
May, dominated the run in 1986; whereas sockeye from Lake Wenat chee, which

peaks at Rock Island in md-April, dominated the run in 1985 (Peven, C M, 1986)
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TABLE 10 Juvenile Salnonid Passage Dates at Rock |sland Dam 1985 and 1986.

80% Passage

Peak 10% 50% 90% Dur ati on
1986
Chi nook Yearling 5/ 7 4/ 24 5/ 6 5/ 23 29 days
Chi nook Sub- Year. 6/ 6 6/3 6/ 10 7124 51 days
St eel head 5/21 5/11 5/ 20 5/ 29 18 days
Coho 5/ 21 5/ 16 5/21 5/ 28 12 days
Sockeye 4/ 20 4/ 20 5122 6/3 44 days
1985
Chi nook Yearling 4/ 16 4/ 16 5/ 07 5/ 22 36 days
Chi nook Sub- Year. 6/ 19 6/ 09 7110 8/ 08 60 days
St eel head 5/ 23 5/11 5122 6/ 02 22 days
Coho 5/ 24 5/23 5/ 28 6/ 05 13 days
Sockeye 4/ 14 4/ 13 4/ 18 5/ 29 46 days
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4. McNary Dam

Sanpling at McNary Damin 1986 began on March 26 and ended on Septenber 26. No
limted gatewell dipping was conducted in Cctober in 1986 as had been done in
1985. Juvenile salnonid passage dates and duration of migration are listed in
Table 11.

The timng of the yearling chinook migration past McNary Damin 1985 and
1986 was simlar (Figure 15). Also, each percentile of the passage
distribution was only 1 day apart for both years. The shape of the yearling
chinook migration curve at McNary remai ned narkedly binodal, with the first
peak occurring on April 7 for each year, and the second and | argest peak
occurring on May 13 for 1984 and 1985, and on May 11 for 1986. The first peak
is domnated by yearling fall chinook from Ringold and Lyons Ferry hatcheries;
t he second peak by spring chinook fromthe m d-Col unrbia and Snake Rivers.

The sub-yearling chinook mgration began about 10 days earlier in 1986 than
in 1985 due to the high flows during |late May and early June, which noved
hat chery and wild sub-yearlings nore quickly through the m d-Col unbia and | ower
Snake River (Figure 16). The increase in nunber of small sub-yearling chinook
45-55mmin length was very evident conpared to recent years. Johnsen, et.al.
(1986) observed that approxinmately 75% of the sub-yearling chinook collected at
McNary between June 1 and June 17 were chinook fry, The 1986 migration curve
is bimbdal, with much | ower passage occurring during the June 29 to July 12
period than occurred in 1985

The 1986 steel head migration passed McNary over a slightly shorter time span
relative to the 1984 and 1985 migration (Figure 17). The coho mgration
occurred about two weeks earlier in 1986 than 1985, and was sinmilar in tinmng
to that in 1984 (Figure 18). The sockeye migration occurred about the sane

time each year (Figure 19).
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TABLE 11 Juvenil e Salnonid Passage Dates at MNary Dam 1984 - 1986.

80% Passage

Peak 10% 50% 90% Dur ati on
1986
Chi nook Yearling 5/11 4/ 10 5/'10 5/ 26 46 days
Chi nook Sub- Year 7/ 22 6/ 8 7/ 10 8/ 54 days
St eel head 5/23 4/ 29 5/18 6/3 35 days
Coho 5/23 5/ 20 5/ 28 6/ 8 19 days
Sockeye 5/ 23 5/1 5/ 23 6/ 6 36 days
1985
Chi nook Yearling 5/ 13 4/ 11 5/11 5127 46 days
Chi nook Sub- Year 7/ 13 6/ 17 7/ 09 7124 37 days
St eel head 5/ 26 4/ 25 5/ 22 6/ 06 42 days
Coho 6/ 11 6/ 03 6/11 6/ 13 10 days
Sockeye 5/ 26 4/ 30 5/ 20 6/ 08 39 days
1984
Chi nook Yearling 5/21 4/ 23 5/11 5/ 25 32 days
Chi nook Sub- Year 7117 6/ 07 7115 8/11 70 days
St eel head 5/'7 4/ 27 5/19 6/ 05 39 days
Coho 5/ 25 5/19 5/ 25 6/ 04 16 days
Sockeye 5/ 07 5/02 5/16 6/ 13 42 days
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5. John Day Dam

Sanpling at John Day Dam began on March 28 and ended on Cctober 30.

Juvenil e sal nonid passage dates and duration of nigration for 1986 are shown
in Table 12. The migration tinmng and duration of period of 80% passage was
very simlar at John Day and McNary for yearling chinook, steelhead, coho and
sockeye, indicating that these species do not reside long in John Day pool
during their downstream migration. For sub-yearling chinook, 10% passage was
achieved on the same date at both projects, and 90% passage was over 3 weeks
later at John Day. This greater duration of the middl e 80% passage at John Day
is indicative of a longer residence period of sub-yearling chinook in John Day

pool as conpared to the other species.

TABLE 12 Juvenil e sal nonid passage dates at John Day for 1986.

80% Passage

Peak _10% - 50% _90% Dur ati on
Chi nook Yearling 5/21 4/ 18 5/ 14 5/28 40 days
Chi nook Sub-Yrlg 8/12 6/ 8 7122 8/ 24 77 days
St eel head 5/ 30 4/ 25 5/ 18 6/3 39 days
Coho 5/ 29 5/ 22 5/ 29 6/7 16 days
Sockeye 5/ 25 5/3 5/ 23 6/4 32 days

The yearling chinook migration timng was earlier in 1986 than the previous

two years (Figure 20). FromJune 4 to 20, chinook fry accounted for about 60%

of the sub-yearling chinook collection (Johnsen, et.al., 1986). H gh flows

early in June apparently were nmoving many wild fall chinook quickly through

John Day pool.
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D. Travel Tinme of Marked G oups

Marked groups of yearling and sub-yearling chinook and steel head are
rel eased in the Snake and nid-Col unbia rivers under the SMP to provide
information on snolt travel time and speed. The same groups are used each
year so that conparable data is collected for assessing travel time versus
flow relationships over a period of years. For this purpose, travel tine is
annual Iy i ndexed between Lower Granite and McNary, Rock Island and MNary,
and between MNary and John Day damns. In addition, travel time estimates
for marked hatchery and in-river groups from other research prograns are
presented for conparison to the SMP groups.

1. Snake River

Travel tinme was conputed in the Snake River drainage fromrelease site to
Lower Granite and MNary dams, within the index reach fromLower Ganite to
McNary, and between ot her recovery sites when adequate recovery nunbers were
available. Wthin the index reach, Lower Ganite, Little Goose, and McNary dans
have juvenile salnonids bypass collection facilities and a transportation
program aimed at steel head and sub-yearling chinook. Therefore, few FPC narked
steel head are collected below Little Goose Dam  The other two projects within
the index reach, Lower Mnunental and lce Harbor dams, have spill programs to
assist migrating sal nonids passed these projects since they have no bypass system

a. Spring/ Summer Chi nook

Travel time of the five SMP groups fromrel ease sites to Lower Ganite Dam
ranged from 14 to 37 days, and migration speed ranged from 3.8 to 12.6 mles
per day (Table A). The average speed was 8.7 mles/day for the 5 groups. O
t hese groups, Daor shak Hat chery spring chi nook exhibited the slowest mgration
speed of 3.8 niles/day. The other 4 groups had an average speed of 9.9 niles/day.

A travel tinme index was obtained between Lower Granite and McNary Dans for
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Table A. YEARLING CHINOOK TRAVEL TIME FROM RELEASE SITE IN THE SNAKE RIVER ORAINAGE TO LOWER GRANITE

MEDIAN —-omme- 50% PASSAGE--—---~

PASSAGE RELEASE ARRIVAL  DAYS OF RIVER  AVE.SPEED  DISTANCE
BRAND RELEASE SITE § RELEASED INDEX  DATE DATE TRAVEL  FLOW™  (MILES/DAY) TRAVELED
RD-Y-1 SAWTOOTH HATCHERY 35,851 2,270 17-Mar  23-Apr 31 91.93 12.6 465.2
RD-Y-3 S.F.SALMON RIVER 43,487 6,109 27-Mar  02-May 36 89.26 7.9 284.5
LD-Y-1 RAPID RIVER 44,692 10,608  O05-Apr  19-Apr 14 08.36 12.4 173.5
Lo-v-3 HELLS CANYON 44,756 9,908 26-Mar  16-Apr 21 9.8 6.6 138.5
RA-Y-2 DHORSHAK HATCHERY 40,675 4,733 02-Apr  21-Apr 19 92.26 3.8 13.1

* River flow is the average flow for 7 days around the 50% arrival date at Lower Granite.

Table B. YEARLING CHINOOK INDEX TRAVEL TIME FROM LOWER GRANITE TO MCNARY
{INDEX DISTANCE 1S 139.8 MILES)

PASSAGE INDICES  50% PASSAGE DATE  INDEX
----------------------------------- TRAVEL  RIVER AVE. SPEED

BRAND RELEASE SITE # RELEASED  LGR MN  LGR MCN TIME  FLOW " (MILES/DAY)
RD-Y-1 SANTOOTH HATCHERY 35,851 2,210 750  23-Apr  02-May 9 93.23 15.5
RD-Y-3 E.F.SALMON RIVER 43,487 6,109 2,064 02-May 15-May 13 89.33 10.8
LD-y-1 RAPID RIVER 44,692 10,608 3,260 19-Apr  O4-May 15 93.23 9.3
LD-Y-3 ~ HELLS CANYON 44,754 9,808 3,475  16-Apr  28-Apr 12 100.75 1.7
RA-Y-2 DWORSHAK HATCHERY 40,675 4,733 3,997  21-Apr  11-May 20 96.59 7.0

“ River flow is the average flow for 7 days around the estimated 50% arrival date at Ice Harbor.

*able C. YEARLING AND SUBYEARLING CHINOOK TRAVEL TIME FROM RELEASE SITE IN THE SNAKE RIVER DRAINAGE TO MCNARY

MEDIAN ~------ 50% PASSAGE------- ‘

PASSAGE RELEASE ARRIVAL DAYS OF RIVER  AVE SPEED DISTANCE
BRAND RELEASE SITE % RELEASED INDEX  DATE DATE  TRAVEL  FLOW ° (MILES/DAY) TRAVELED

YEARLING CHINOOK
RD-Y-1 SAWTOOTH HATCHERY 35,851 150 17-Mar  02-May 46  95.91 13.2 505
RD-Y-3. S.F.SALMON RIVER 43,4817 2,064  27-Mar  15-May 48 100.51 8.7 424.3
LD-y-1 RAPID RIVER 44,692 3,260 05-Apr  04-May 29 89.43 0.8 313.4
LD-Y-3 HELLS CANYON 44,754 3,475  26-Mar  28-Apr 33 100.21 8.5 279.3
RA-Y-2 DWORSHAK HATCHERY 40,675 3,997 02-Aor  11-May 35 92.55 5.5 212.9
RA-TK-1 LYONS FERRY HATCHERY 40,168  15.311  02-Aor  27-Ap- %5 96.2° 3.7 91.4
RA-A,F PI,R* BELOW LOWER GRANITE 54,000 8,886 27-Mar  (5-May 39 100.20 3.6 P
LA-AF,PI,R¥ BELOW LOWER GRANITE 54,000 8,108 30-Mar (01-May 32 95.16 4.4 139.8
RO-A,F,PI,R¥ BELOW LOWER GRANITE 54,000 8,421 02-Apr  02-May 30 100.21 4.7 139.8
LA-P-1%¥ BELOW LITTLE GOOSE 5,000 1,970 - 10-Apr  22-Apr 12 91.43 8.4 101
LA-P-2% BELOW LITTLE GOOSE 5,000 3,524  13-Apr  27-Apr 14 85.16 1.2 101
LA-P-3% BELOW LITTLE GOOSE 5,104 1,875 16-Aor  28-Apr 12 100.21 8.4 101
LA-W-1* BELOW LITTLE GOOSE 5,000 2,318 22-Aor  03-May Ll 85.91 9.2 101
LA-H-2% BELOW LITTLE GOOSE 5,000 1,808  25-Apr  (6-May (Al 89.06 9.2 101
LA-H-3RE BELOW LITTLE GOOSE 5,000 2,119  30-Apr  10-May 10 96.59 101 10

SUB-YEARLING CHINOGK

RA-T-3 LYONS FERRY HATCHERY 81,003 19,570  10-Jun  26-Jun 16 94.64 5.7 91.4

River Flow is the average flow for 7 cays around the estimates 50% passage date at Ice Harbor.

* Non-SMP marked groups.
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these 5 groups of yearling chinook (Table B). The travel tine index ranged
from9 to 20 days and averaged 13.8 days. The migration speed ranged from?7.0
mles per day to 15.5 niles/day and averaged 10.1 nmiles/day. The Dworshak
group exhibited the slowest migration speed in this reach also.

The overall travel time of these groups fromrelease sites to McNary Dam was
from29 to 49 days (Table C). The migrations speed ranged from5.5 to 13.2
mles/day and averaged 9.3 niles/day.

Four of the five SWP yearling chinook sal mon index groups were recaptured
in adequate nunbers at Lewiston or Clearwater trap and Lower Monumental to
al low calculation of travel tine in additional segnents between Lew ston, |daho
and John Day Dam  Travel time was cal culated from Lewi ston, Idaho to Lower
Ganite Dam Lower Ganite to Lower Monumental Dam Lower Monumental to MNary
Dam and McNary to John Day Dam (an index reach). Magration speed for yearling
chinook increased in each of these reaches, averaging approximately 2.6 miles/day,
8.0 miles/day, 10.8 niles/day, and 25.5 miles/day, respectively, as the fish
moved down the river (Table D).

These speeds agree with the rates observed for other non-SWP in-river and
hatchery groups. In-river fish marked at Lewi ston trap traveled to Lower
G anite Dam at an average speed of 2.5 niles/day (Table E), which is very close
to the 2.6 nmiles/day average of the SMP hatchery groups. In-river fish
rel eased as transportation study controls below Little Goose Dam and hatchery
fish releases from the Lower Ganite Dam survival studies traveled at an
average speed of 10.8 niles/day, respectively, between Lower Mnunental and
McNary dams (Table G, which is identical to that of the five SW hatchery
index groups. The sinmilarities in speeds between SMP and non-SWP groups in the

McNary to John Day reach are discussed |ater under Lower Col unbia.
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TABLE D Travel time of yearling chinook in subsections of the Snake R%ver
and lower Columbia between Lewiston, Idaho and John Day Dam .

Rapid River H, McCall H, Dworshak H.
Rapid River Hells Canyon SF Salmon NF Clearwater
Reach LD-Y-1 1D-Y-3  RD-Y-3 RA-Y-2 AveP
LEW-~LGR days 9 13 9 18 12.3
(32.2 miles) speed 3.6 2.5 3.6 1.8 2.6
LGR--LMN days 8 7 5 13 8.3
(66.2 miles) speed 8.3 9.5 13.2 5.1 8.0
LMN--MCN days 7 5 8 7 6.8
(73.6 miles) speed 10.5 14,7 9.2 10.5 10.8
MCN--JDA days 2 4 N/A ke 3.0
(76.4 miles) speed 38.2 19.1 - k% 25.5

8 Data compiled from Tables E, F, G, and S.

b Average speed calculated as average travel time in days divided into reach
distance.

*k

Poor recovery distribution--bimodal with median in érough between modes
resulting in unreliable travel time estimate of one day and speed of

migration of 76.4 miles/day. These data are excluded from average column.
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Table E. YEARLING CHINOOK TRAVEL TIME FROM LEWISTON TO LOWER GRANITE
(INDEX DISTANCE IS 31.2 MILES)

PASSAGE INDICES 50% PASSAGE DATE INDEX
TRAVEL RIVER AVE.SPEED
BRAND RELEASE SITE # RELEASED LEW LGR LEW LGR TIME FLOW A~ (MILES/DAY)
RD-Y-3 S_F. SALMON RIVER 43,487 189 6,109  23-Apr  OP-May 9 89.26 3.5
LD-Y-1 RAPID RIVER 44,692 542 10,608  10-Apr  19-Apr 9 88.38 3.5
LD-Y-3 HELLS CANYON 44, 754 370 9,908  03-Apr  16-Apr C) 91. 84 2.4
RD-K-1* BELOW LEWISTON TRAP 2,793 N/A 581 02-Apr  15-Apr 13 94.23 2.4
RD-K-2* BELOW LEWISTON TRAP 1,59 N/A 606  06-Apr  23-Apr i 97.93 1.6
RD-K-3" BELOW LEWISTON TRAP 2,743 N/A 463 11-Apr  22-Apr 1 95.03 2.6
RA-K-2* BELOW LEWISTON TRAP 2,421 N/A 348 27-Apr  06-May 9 95.65 3.5
* Non-SMP marked groups. Median date of release was assigned for Lewiston trap.
~ River Flow is the average ilow for 7 days around the 50% passage date at Lower Granite.
Table F. YEARLING CHINOOK TRAVEL TIME FROM LOWER GRANITE TO LOWER MONUMENTAL
(INDEX DISTANCE IS 66.2 MILES)
PASSAGE INDICES 50% PASSAGE DATE INDEX
TRAVEL RIVER  AVE.SPEED
BRAND RELEASE SITE # RELEASED LGR LMN LGR LMN TIME FLOW ~  (MILES/DAY)
RD-Y-3 S.F. SALMON RiVER 43,487 6,109 189  02-May  07-May 97.79 13.2
LO-Y-1 RAPID RIVER 44,692 10,608 542 19-Apr  27-Apr 103.03 8.3
LD-Y-3 HELLS CANYON 44,754 9,908 370 16-Apr  23-Apr 97.63 9.5
RA-Y-2 DWORSHAK  HATCHERY 40,675 4,733 546  21-Apr  04-May 93.84 5.1
A River Flow is tne average flow for 7 days around the 50% passage date at Lower Monumental.
Table G. YEARLING CHINOOK INDEX TRAVEL TIME FROM LOWER MONUMENTAL TO MCNARY
(INDEX DISTANCE IS 73.6 MILES)
PASSAGE INDICES 50% PASSAGE DATE INDEX
TRAVEL ~ RIVER AVE. SPEED
BRAND RELEASE SITE # RELEASED LMN  MCN LMN MCN TIME FLOW ~  (MILES/DAY)
RD-Y-3 S.F.SALMON RIVER 43, 487 189 2,064 Ol-May 15-May 8 100.51 9.2
LD-Y-1 RAPID RIVER 41,692 542 3,260 27-Apr Ol-May 7 89.43 10.5
LD-Y-3 HELLS CANYON 44,754 370 3,475  23-Apr  28-Apr 5 101.01 14.7
RA-Y-2 DWORSHAK HATCHERY 40,675 546 3,997 Ol-May 1 I-May 1T 101.03 10.5
RA-A,F.PI,R*  LOWER GRANITE DAM 54,000 997 8,886 27-Apr 05-May 8 89.43 9.2
LA-A,F_PI1.R* LOWER GRANITE DAM 54,000 862 8,108  26-Apr  01-May 5 95.91 "7
RD-A,F,PI,R*  LOWER GRANITE DAM 54,000 1,029 8,421  26-Apr  02-May 6 95.91 12.3
LA-P-1* BELOW LITTLE GOOSE 5,000 418 1,970  15-Apr  22-Apr 1 90.15 10.5
LA-p-2* BELOW LITTLE GOOSE 5,000 615 3,524  19-Apr 27-Apr 8 96.56 9.2
LA-P-3* BELOW LITTLE GOOSE 5,104 216 1,875 21-Apr 28-Apr 7 100.75 10.5
LA-W-1* BELOW LITTLE GOOSE 5,000 308 2,318 26-Apr  03-May 7 93.23 10.5
LA-W-2* BELOW LITTLE GOOSE 5,000 244 1,809 29-Apr OC-May 7 89.68 10.5
LA-W-3* BELOW LITTLE GOOSE 5,000 344 2,119 04-May 10-May 6 96.90 12.3
RA-TK-1 LYONS FERRY HATCHERY 40,168 1,248 15,311  16-Apr  27-Apr 1 91.33 6.7

* Non-SMP marked groups.
" River Fiow is the average flow for 7 days around the estimated 50% passage date at Ice Harbor.
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b. Yearling and Sub-Yearling Fall Chinook

A release of marked yearling fall chinook from Lyons Ferry Hatchery was slow
to move out of Lower Monumental pool. Although the first of the migration
passed Lower Monumental Dam in about two days, the overall migration was slow,
resulting in the median passage occuring two weeks later. Travel speed from
Lower Monumental to McNary Dam increased to about 6.7 miles/day (Table G).

A release of marked sub-yearling chinook salmon from Lyons Ferry Hatchery
traveled to McNary in 16 days based on the median passage at McNary (Table C)
with a migration speed of 5.7 miles/day. No travel time estimate between Lower
Monumental and McNary dams was made since the dates of 257, 50%, and 757
passage at Lower Monumental were later than those dates at McNary.

c. Steelhead

‘Travel time for the four SMP marked groups from release site to Lower Granite
Dam ranged from 10 to 50 days, depending on distance travelled, and migration
speeds ranged from 5.7 to 13.9 miles/day (Table H). Pooled replicate releases
made at three additional sites for non-SMP hatchery groups show travel times
ranging from 23 to 33 days and speeds ranging from 3.2 to 6.7 miles/day.

The average speed of the SMP groups was 9.1 miles/day, about twice the speed of
the non-SMP hatchery groups whose average speed was 4.6 miles/day.

Since the majority of the steelhead migration from the upper Snake River is
transported at Lower Granite and Little Goose dams, very few upper Snake River
hatchery marked steelhead are recovered at Lower Monumental, McNary, and John
Day dams. Therefore, only Grande Ronde and Dworshak groups are shown in Table
I for travel time in the index reach from Lower Granite to McNary Dam. Index
travel time ranged from 7 to 9 days and averaged 8 days. Migration speeds in
the index reach ranged from 15.5 to 20 miles/day and averaged 17.5 miles/day,

which is 73 percent faster than yearling chinook in this reach.
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Table H. STEELHEAD TRAVEL TIME FROM RELEASE SITE TO LOWER GRANITE

MEOIAN ~----=~50% PASSAGE------
. ' - PASSAGE RELEASE ARRIVAL  DAYS OF RIVER  AVE.SPEED  DISTANCE
BRAND RELEASE SITE ¥ RELEASED INDEX  DATE DATE TRAVEL  FLOW “  (MILES/DAY) TRAVELED
L0-T-2 SAWTOOTH HATCHERY 52,300 4,260 09-Apr  28-May 49  146.33 8.5 465.2
LD-T-4 E.F.SALMON RIVER 51,325 1,818  08-Apr  28-May 50 -146.33 5.7 284.5
LA, RA-J-1,3% WALLOWA HATCHERY 59,734 5,067 02-May 29-May 27 162.05 6.7 182
RD-T~2 HELLS CANYON 51,328 5,165 27-Apr  07-May 10 98.24 13.9 139.5
RA-J-2,4%  LITTLE SHEEP CREEK 26,457 2,538  27-Apr  30-May 33 178.05 3.2 107
RA-1J-1,3,4* GRANDE RONDE RIVER 60,000 14,619  27-Apr - 20-May 23 102.81 3.9 90.2
RO-T-4 DWORSHAK HATCHERY 35,025 7,606 07-May 17-May 10 93.26 1.3 13.1
" River flow is the average flow for 7 days around the 50% arrival date at Lower Granite.
¥ Non-SMP marked groups.
Table 1. STEELHEAD INDEX TRAVEL TIME FROM LOWER GRANITE TO MCNARY
(INDEX DISTANCE IS 139.8 MILES)
PASSAGE INDICES  50% PASSAGE DATE INDEX
- --- TRAVEL RIVER AVE. SPEED
SRAND RELEASE SITE ¥ RELEASED  LGR MCN L8R MCN TIME FLOW ~  (MILES/DAY)
RA-1J~1,3,4% GRANDE RONDE RIVER . 60,000 14,619 1,264 20-May  27-May Tt 20.0
RD-T-4 . DWORSHAK HATCHERY 35,025 1,606 547  17-May  26-May g 109.99 15.5

" River flow is the average flow for 7 days arouna the estimated 50% arrival date at Ice Harpor.
* Non-SMP marked groups.
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Travel time and speed of migration fromrelease site to McNary Dam are shown
in Table J. Lyons Ferry Hatchery groups rel eased at the sane |ocation
exhibited very simlar travel times, never differing by nore than 4 days. The
speed of Lyons Ferry hatchery releases in the Tucannon River averaged 5.9 miles/day,
below Littl e Goose Dam averaged 5.1 miles/day, on-site averaged 4.4 mles/day
and below Ice Harbor averaged 3.8 niles/day. The speed of in-river steelhead
rel eased below Little Goose Dam as part of the COE transportation studies
averaged 15.2 miles/day. This is approximately three tines faster than the
Lyons Ferry Hatchery fish released in the same vicinity. The in-river groups
consi st of fish fromupper Snake River hatcheries or wild stocks, which have
been already actively migrating for a period of time before they were marked
and released. For in-river fish released over slightly nmore than a month period,
a trend toward faster travel tines was apparent with later release groups.

The Lyons Ferry releases into the Tucannon River (IK brand) approach the
mgration speeds of the in-river fish by the tinme they are mgrating between
Lower Monunental and McNary dans (Table K). The remmining Lyons Ferry releases
below Little Goose (average 4.9 niles/day) and on-site (average 5.2 niles/day)
are still migrating at about one-third the speed of in-river fish (average 17.2
m | es/ day) between Lower Mbnunental and MNary dans. By the time these groups

were mgrating through John Day pool, they were traveling at speeds conparable

to the in-river fish.

2. Md-Col unbi a

Travel time was conputed in the mid-Colunbia drainage from rel ease site
to Rock Island and McNary dams and within the index reach from Rock Island to
McNary Dam  Wanapum and Priest Rapids dans are within the index reach. Between

Priest Rapids and MNary reservoirs is a free-flowing section of river about 50
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Table J. STEELHEAD TRAVEL TIME FROM RELEASE SITE IN THE SNAKE RIVER DRAINAGE MCNARY

MEDIAN ------- 50% PASSAGE-------

PASSAGE RELEASE ARRIVAL DAYS OF RIVER AVE SPEED DISTANCE
BRAND RELEASE SITE # RELEASED  INDEX DATE DATE TRAVEL FLOW ~ (MILES/DAY) TRAVELED
RA-1J-1,3,4* GRANDE RONDE RIVER 60,000 1,264 27-ppr  27-May 30 107.42 7.7 230
RD-T-4 DWDRSHAK  HATCHERY 35,025 547 Ol-May  26-May 19 108.75 11.2 212.9
LA-1T-1,3* TUCANNON HATCHERY 40, 000 5,239 06-May  30-May 24 108.75 5.4 130
RA-1K-1,3* TUCANNON YATCHERY 40, 000 8,377  (O-My  27-May 20 107.10 6.5 130
RA-TF-1 BEL.OW LITTLE GOOSE 20,035 5,396  ZI-Apr 11-May 20 89.68 5.1 101
RA-TF-3 BELOW LITTLE GOOSE 20,063 6,752 25-Apr 15-May 20 96.90 5.1 101
RD-7F-1 BELOW LITTLE GOOSE 20,069 5,396  29-Apr  18-May 19 100.51 5.3 101
LA-P-1 * BELOW LITTLE GOOSE 4,319 2,172 26-Apr  02-May 6 93.23 16.8 101
LA-p-2" BELOW LITTLE GOOSE 4,176 2,156 29-Apr  07-Ray 8 92.55 12.6 101
LA-P-3* BELOW LITTLE GOOSE 1,966 2,313 05-May  13-May 8 103.21 12.6 101
LA-P-4* BELOW LITTLE GOOSE 4,150 2,147 10-May  19-May 9 95.71 11.2 101
LA-W-1* BELOW LITTLE GOOSE 1,219 2,265  15-May  22-May 7 102.91 14.4 101
LA-W-2* BELOW LITTLE GOOSE 4.250 1,981 20-May  26-May 6 109.99 16.8 101
LA-W-3" BELOW LITTLE GOOSE 4,250 1,531  24-May  29-May 5 129.59 20.2 101
LA-W-b* BELOW LITTLE GOOSE 1,287 598  27-May  31-May 4 171.36 25.3 101
LA-1J-1,3,4* LYONS FERRY HATCHERY 60,000 20,914  25-Apr  14-My 19 96.59 4.8 91 .4
LA-1K-1,3* LYONS FERRY HATCHERY 40,000 10,750  25-Apr  18-May 23 101.03 4.0 91.4
LA-7u-1 BELOW ICE HARBOR 11,998 3,958  21-Apr  03-May 12 100 16 3.4 4
LA-?U-3 BLEOW ICE HARBOR 12,034 4,551  25-Apr  05-May 10 99.97 4.1 41
LD-7U-i BELOW ICE HARBOR 12,018 3.102  29-Apr  09-May 10 89.88 4.1 4

River Flow is the average flow for 7 days around the estimated 50% passage date at lce Harbor
For groups released below Ice Harbor, the average flow of the release date and the succeeding three days was used.
* Non-SMP marked groups.

Table K. STEELHEAD INDEX TRAVEL TIME FROM LOWER MONUMENTAL TO MCNARY
(INDEX DISTANCE IS 73.6 MILES)

PASSAGE INDICES  50% PASSAGE DATE INDEX
TRAVEL RIVER AVE. SPEED

BRAND RELEASE SITE # RELEASED LMN MCN LWN MCN TIME FLOW " (MILES/DAY)
LA-1T-1,3* TUCANNON HATCHERY 40,000 2,575 5,239  29-May 30-May I 174.36 **
RA-1K-1,3* TUCANNON HATCHERY 40,000 2,832 8,377  22-mAY  27-May 5 114.81 14.7
RA-TF-1 BELDW LITTLE GOOSE 20,035 3,504 7,323  26-Apr  1l-May 15 89.68 4.9
RA-TF-3 BELOW LITTLE GOOSE 20,063 3,157 6,752  30-Apr  15-May 15 96.90 4.9
RD-7F- | BELOW LITTLE GOOSE 20,069 2,875 5,396  03-May  18-May 15 103.21 4.9
LA-P-1* BELOW LITTLE GOOSE 4,319 531 2,172 28-Apr  02-May 4 93.23 18.4
LA-P-2* BELOW LITTLE GOOSE 4,176 868 2,156  02-May 07-May 5 94.75 147
LA-P-3* BELOW LITTLE GOOSE 4,966 794 2,313 08-May  13-May 5 100.51 14.7
LA-P-4* BELOW LITTLE GOOSE 4,150 682 2,147 13-May 19-May 6 95.71 12.3
LA-W-1* BELOW LITTLE GOOSE 4, 249 698 2,265  18-May  22-May 4 102.91 18.4
LA-W-2* BELOW LITTLE GOOSE 4,250 536 1,981  23-May  26-May 3 114.81 24.5
LA-W-3* BELOW LITTLE GOOSE 4,250 663 1,531  26-May  29-May 3 140.39 21.5
LA-1J-1,3,4* LYONS FERRY HATCHERY 60,000 12,395 20,914  Ol-May  14-May 13 96.90 5.7
LA-1K-1,3* LYONS FERRY YATCHERY 40,000 6,120 10,750  02-May  18-May 16 103.21 4.6

~ River Flow is the average flow for7 days around the estimated 50% passage date at lce Harbor
* Non-SW marked groups.
** Unrealisticspeeds are omitted.
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mles long. For the nost part, this section of river is fairly narrow with few
"arms" or backwater areas. The projects in the md-Columbia do not have bypass
systens in place yet; therefore, Federal Energy Regul ation Commi ssion (FERQ

mandat ed spill programs are in effect to assist nigrating sal nonids past these

proj ects.

a. Spring Chi nook

Four groups of fmarked yearling spring chinook were rel eased at m d-Col unbi a
hatcheries to determne travel tine and migration speed to downstream sanpling sites,
Travel time of the four SMP mark groups from Wnthrop and Leavenworth Hatcheries
to Rock Island sanpling site ranged from 17 to 27 days, and the nmigration speed
ranged from 2.5 to 4.5 miles/day. The average m gration speed was 4.3 niles/day
(Table L). The Leavenworth group migrated at approximately half the speed of
the Wnthrop group, with speeds of 2.5 versus 4.9 miles/day, respectively.

Travel time between Rock Island and McNary Dans ranged from 1l to 12 days,
and the migration speed varied from161.4 to 13.4 niles/day (Table M. As
noted in the table, three of the four groups displayed extraordinary travel
rates, 53.8 to 161.4 miles/day, which we believe to be nuch greater than what
actually occurred. Sanple sizes of the three releases from Wnthrop Hatchery
were Less than 170 fish at the Rock Island sanpling site while recaptures at
McNary totalled from 547 to 792 fish sanpled. \Wen recaptures are |ow,
generally less than 200, and recaptures are recovered over a large span of
time , arrival dates at a facility canbe skewed either early or late. It
appears that this phenonona night have seriously affected the nedian arrival
date at Rock Island in 1986. To alleviate this problem the FPC recommended
that 1987 on-site releases of yearling spring chinook fromWnthrop be
increased from 35 000 to 50,000 fish. The release from Leavenworth Hatchery

had 3 travel time (12 days) through this index reach (Rock Island to MNary) in



Table L.

YEARLING AND SUBYEARLING CHINOOK FROM RELEASE SITE

MEDIAN

50

% PASSAGE

IN THE COLUMBIA RIVER DRAINAGE TO ROCK

PASSAGE RELEASE ARRIVAL DAYS OF RIVER AVE. SPEED DISTANCE

ISLAND

BRAND RELEASE SITE # RELEASE INDEX DATE DATE TRAVEL FLOW ~ (MILES/DAY) TRAVELED
YEARLING CHINOOK
RA-7C-1  WINTHROP HATCHERY 34,466 169 21-Apr 16-May 25 141.64 4.8 120.6
RA-7C-3  WINTHROP HATCHERY 34,485 132 25-Apr  22-May 27 125.06 4.5 120.6
RA-"IT-3  WINTHROP HATCHERY 34,353 "33 29-Apr  21-May 22 128.77 5.5 120.6
LA-7T-1  LEAVENWORTH HATCHERY 40,602 313 23-Apr  10-May 17 141.55 2.5 43.2
SUBYEARLING  CHINOOK
RD-S-1 ~ WELLS HATCHERY 100,447 531 29-May  09-Jun 11 150.70 5.7 62.2

~N River flow is the average flow for the 7 days around the 50% passage date at Rock Island.

Table M. YEARLING AND SUBYEARLING CHINOOK

(INDEX DISTANCE IS 161.4 MILES)

INDEX TRAVEL TIME FROM ROCK

ISLAND TO MCNARY

PASSAGE INDICIES 50% PASSAGE DATE ~ INDEX
TRAVEL  RIVER AVE. SPEED
BRAND RELEASE SITE # RELEASED RIS MCN RIS  MCN TIME FLOW (MILES/DAY)
-1

YEARLING CHINOOK
RA-7C-1 WINTHROP  HATCHERY 34,466 169 9,413  16-May  19-May 3 140.23 53.8 *
RA-7C-3 WINTHROP HATCHERY 34,485 132 6,986 22-May 23-May | 130.37 >
RA-7T-3 WINTHROP HATCHERY 34,353 133 8,292 21-May  24-May 3 130.37 53.8 *
LA-7T-1 LEAVENWORTH ~ HATCHERY 40,602 313 12,371  10-May  22-May 12 138.65 13.5

SUBYEARLING  CHINOOK
RD-S-1 WELLS HATCHERY 100,447 531 9,664 09-Jun  17-Jul 33 119.70 4.2

" River flow is the average flow for the 7 days around the 50% passage date at Priest Rapids.

* Questionable speed
** Unrealistic speeds omitted
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1986, identical to that in 1985~ The Wnthrop groups nay have also. Due to the
likelihood that this is skewed date, no reliable estimate of travel tine for
yearling chinook is available in the Rock Island to McNary index reach for 1986.

The travel tinmes of the three Wnthrop groups fromrelease site to MNary
Dam are very consistent, ranging from25 to 28 days (Table N). Therefore,
travel time through the entire reach nay be nore accurately conpared with
previous years. Travel. time fromrelease site to McNary Dam averaged 27 days
for Wnthrop groups and 29 days for the Leavenworth group. The migration speed
of Wnthrop groups ranged from 10.1 to 11.3 miles/day and averaged 10.4 niles/day.
The migration speed of the Leavenworth group was 7.1 miles/day approximtely
30 percent slower than the Wnthrop groups.

Both river-run and Wnthrop Hatchery marked control groups were rel eased bel ow
Priest Rapids Dam  The migrating (in-river) fish were collected at Wanapum and
Priest Rapids Dam marked at Priest Rapids, and released below the dam  These
marked fish were control releases from Grant County's transportation eval uation
program In-river released fish spanned over a nonth fromthe initial marking
(April 28) to conpletion (May 22), while the hatchery groups were rel eased on
April 21, 25, and 29. The Wnthrop controls (LA-7C-1, LA-7C-3, and LA-7U-1) had
arange in travel tine of 16 to 23 days to McNary Dam with the average measured
at 19.7 days (Table N. The speed ranged from4.6 to 6.6 nmiles/day with an average
O 5.3 mles/day. The in-river releases had a range in travel time of 5 to 12 days
and averaged 8 days. Their migration speed ranged from 8.8 to 21.0 niles/day
with the average speed being 13.1 niles/day for the four conbined mark groups.

Overall, the in-river marked fish travel ed about 2.5 times faster than the
Wnthrop control releases. The Wnthrop fish were transported directly from
the hatchery and released bel ow Priest Rapids, whereas the in-river fish had

mgrated fromat |least 60 mles upstream before being captured, marked, and
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Table N.  YEARLING AND SUBYEARLING CHINOOK TRAVEL TIME FROM RELEASE SITE IN THE COLUMBIA RIVER DRAINAGE TO MCNARY

MEDIAN ------- 50% PASSAGE-------
PASSAGE RELEASE ARRIVAL DAYS OF RIVER AVE SPEED DISTANCE

RELEASE SITE % RELEASED  INDEX DATE DATE TRAVEL FLOW ~ (MILES/DAY) TRAVELEO
YEARLING  CHINOOK
RA-7C-1 WINTHROP  HATCHERY 34,466 9,413  21-Apr  19-May 28 136.59 10.1 282
RA-7C-3 WINTHROP  HATCHERY 34,485 6,966  25-Apr  23-May 28 139.45 10.1 202
RA-71-3 WINTHROP  HATCHERY 34,353 6,292  29-Apr  24-May 25  136.65 11.3 282
LA-7T-1 LEAVENWORTH  HATCHERY 40,602 12,371  23-Apr  22-May 29 135.89 7.1 204.6
LA-7C-3 BELOW PRIEST RAPIDS 12,001 5,646  21-Apr Ib-May 23 159.20 4.6 105
LA-7C-1 BELOW PRIEST RAPIDS 11,989 6,583  25-Apr  15-May 20 151.54 5.3 105
LA-7U-1 BELOW PRIEST RAPIDS 11,904 6,326  29-Apr  15-May 16 163.75 6.6 105
LA-RH,RR-1* BELOW PRIEST RAPIDS 19,902 9,452  01-May  13-May 12 139.92 8.8 105
LA-RH.RR-2* BELOW PRIEST RAPIDS 21,371 10,757  07-May  16-May 9  141.79 11.7 105
LA-RH,RR-3" BELOW PRIEST RAPIDS 13,130 7,940  15-May  21-May 6  137.45 17.5 105
LA-Rtl,RR-4* BELOW PRIEST RAPIDS 6,634 3,198 23-May  28-May 5 114.82 21.0 105
RA-7U-3 RINGOLD HATCHERY 50,000 19,466  03-Apr  09-Apr 6 143.33 9.3 56
SUBYEARLING  CHINOOK
LA-T-1 PRIEST RAPIDS HATCHERY 100,216 29,234  10-Jun  23-Jun 13 113.91 8.1 105
LA-T-4 PRIEST RAPIDS HATCHERY 100,374 17,826  19-Jun  14-Jul 25 114.43 4.2 105
RD-S-1 WELLS HATCHERY 100,447 9,660  29-May  17-Jul 49  118.16 4.6 223.6

A River flow is the 7 day average flow around the estimated 50% passage date at Priest Rapids.

For groups released below Priest Rapids, the average flow of the release date and 3 succeeding days was used.

* Non-SMP marked groups. These releases were made after 2200 hours, therefore after computing the date of median
release, the following day was assigned as the median release date.

Table 0. STEELHEAD TRAVEL TIME FROM RELEASE SITE IN THE COLUMBIA RIVER DRAINAGE TO ROCK ISLAND
MEDIAN ------ 50 % PASSAGE-------
PASSAGE RELEASE ARRIVAL DAYS OF RIVER AVE. SPEEO DISTANCE
BRAND RELEASE SITE # RELEASE [INDEX DATE DATE TRAVEL FLOW ~ (MILES/DAY) TRAVELED
LA-7N-1 EFFY BRIDGE METHOW R. 29,451 784  0l-May  12-May 11 149.03 7.3 80.5
LA-7N-3  EFFY BRIDGE METHOW R. 30,046 757  05-May  14-May 9  147.15 8.9 80.5
LD-"IN-1  EFFY BRIDGE, METHOW R. 29,992 290  09-May  19-May 10  136.60 8.1 80.5

"River flow is the average flow for the 7 days around the 50% passage date at Rock Island.

Table P STEELHEAD INDEX TRAVEL TIME FROM ROCK ISLAND TO YCNARY
(INDEX DISTANCE 1S 161.4)
PASSAGE INDICIES 50% PASSAGE DATE  INDEX

TRAVEL  RIVER AVE. SPEED
BRAND RELEASE SJTE # RELEASED RIS MCN RIS MCN TIME  FLOW ~ (MILES/DAY)
LA-IN-1 EFFY BRIDGE, METHOW R. 29,451 784 7,37  12-May  19-May 7 138.65 23.1
LA-7N-3 EFFY BRIDGE, METHOW R. 30,046 757 6,175  14-May  21-May 7 140.35 23.1
LD-7N-1 EFFY BRIDGE, METHOW R. 29,992 200 3,517 19-May  24-May 5 136.31 32.3

A River flow is the average flow for the 7 days around the 50% passage date at Priest Rapids.
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released. It issinteresting to note that the earliest marked in-river group
(LARH 1 LA-RR1) traveled at a lesser rate of speed than the |ater marked
fish. The early group speed of 8.8 miles/day conpares nore closely with the
Wnthrop controls average of 5.3 miles/day.

b. Sub-yearling Summer/Fall Chinook A single group of zero-age sumrer

chinook was nmarked and rel eased at Wells Hatchery to index travel tine of summrer
m grants through the md-Columbia reach. Marked rel eases were nade on May 29
along with production releases. The fish noved fairly rapidly fromWlls
Hat chery to Rock Island Dam Fifty percent had reached the sanpling site by
June 9, atravel tine of 11 days and a migration speed of 5.7 mles/day (Table L).
The migration from Rock Island to McNary Dam enconpassed 38 days with the sunmmer
chinook traveling at a speed of 4.2 nmiles/day through this index reach (Table M.

Two additional releases of freeze branded sub-yearling chinook were rel eased
from Priest Rapids Hatchery , located i nmedi ately below the dam  Rel eases of
100, 000 branded fish were made on June 10 and 19. The travel time to McNary Dam
of the June 10 rel ease was about one-half that of the latter group, 13 days and
25 days, respectively (Table N). Magration speed through this section was 8.1
and 4.2 nmiles per day For the same early and late releases, respectively. The
late rel ease mgrat ion speed is the same as the Wells Hatchery summer chi nook
mgration speed of 4.2 mles/day between Rock Island and MNary.

c. Yearling Fall Chinook. This was the first season that yearling fall
chinook were marked for monitoring in the Colunbia River system The
m d- Col unbi a group of marked fall chinook were reared with production fish and
rel eased at Ringold Hatchery on April 3. Travel time of this group averaged 6
days to migrate to McNary, a rate of 9.3 miles/day (Table N.

d. Steelhead. Steelhead mgration through the mid-Colunbia was acconplished

by utilizing survival study fish from Wells Hatchery. Test fish were released at
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Effy Bridge, a site about 10 nmiles above the mouth of the Methow River, while
the control fish were released below Priest Rapids Dam  Three groups of narked
fish were released at each site.

Test fish were intercepted first at Rock Island Dam The average travel tine
was 10 days with a range of 9 to 11 days (Table 0). The average mgration speed
was 8.1 miles/day with a range of 7.3 to 8.9 niles/day for the three test rel eases.

Travel tinme of the three Wlls steel head rel eases from Rock Island to McNary
ranged from5 to 7 days (Table P). The travel time and migration rate through
this index site was 6.3 days and 25.6 miles/day.

The test groups released into the Methow River had a range in travel tine of
15 to 18 days to McNary Dam an average of 16.3 days (Table Q. The speed
ranged from13.4 to 16.1 mles/day with the average being 14.8 niles/day. The
three control groups had an average travel time and migration speed of 11 days
and 9.5 mles/day respectively.

e. Sockeye. Six groups of sockeye were used to establish travel tine
estimates this season. These fish were marked at Priest Rapids and rel eased
bel ow the project as controls for Grant County's transportation eval uation
program  \Were possible, mark groups with sinmilar rel ease dates were conbi ned
to increase release and subsequent recovery totals at MNary and John Day Dans.
Because of |ow recoveries, the last release group (LA-L-3, and LA-V-4) was
el i m nat ed.

The sockeye noved through the system to McNary Damin from4 to 11 days with
the average time of 6.5 days (Table R). The speed of the groups ranged from
9.5 to 26.3 mles/day, averaging 16.2 niles/day.

3. Lower Col unbia

The lower Colunmbia R ver is considered to be that stretch of river from
bel ow MNary Dam to Bonneville Dam for smolt nonitoring purposes. Because of

sanpling limtations at Bonneville Dam in 1986, the John Day use was utilized
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Table Q. STEELHEAD TRAVEL TINE FROM RELEASE SITE IN THE COLUMBIA RIVER DRAINAGE TO MCNARY

EFFY BRIDGE, METHOW R.
EFFY BRIDGE, METHOW R.
EFFY BRIDGE, METHOW R.

LA-7N-3
LD-7N-1
RA-7P-1
RA-7P-3
RD-7P-1

RELEASE SITE

BELOW PRIEST RAPIDS
BELOW PRIEST RAPIDS
BELOW PRIEST RAPIDS

RELEASED

29,451
30,046
29,992
11,780
11,575
11,943

PASSAGE

MEDIAN -------- 50% PASSAGE

RELEASE ARRIVAL DAYS OF RIVER AVE SPEED DISTANCE
0ATE DATE  TRAVEL  FLOW * (MILES/DAY) TRAVELED
o1-May  19-May 18 138.43 13.4 2419
os-vay  21-May 16 138.65 151 241.9
oo-may  24-May 15 140.23 6.1  241.9
0l-May  13-May 12 139.92 8.8 105
05-Way  16-May 11 140.60 9.5 105
09-May  19-May 10 135.58 105 105

River flow is the 7 day average flaw around the estimated 50% passage date at Priest Rapids.
For groups released below Pries: Rapids, the average flow of the release date and 3 succeeding dayswas used.

Table R. SOCKEYE TRAVEL TIMEFROM RELEASE SITE IN THE COLUMBIA RIVER DRAINAGE TO MCNARY

MEDIAN -----—-- 50% PASSAGE-------

PASSAGE RELEASE ARRIVAL DAYSOF RIVER AVE SPEED DISTANCE
BRAND RELEASE SITE # RELEASED  INDEX DATE DATE TRAVEL ~ FLOW »  (MILES/DAY) TRAVELED
;A-RH,RR-1" BELOW PRIEST RAPIDS 10,950 3,488  25-Apr  01-May 6  151.54 17.5 105
LA-RH-2,RR-4* BELOW PRIEST RAPIOS 6,851 1,357 29-Apr  10-May 11 163.75 9.5 105
LA-RH,RR-3* 8ELOW PRIEST RAPIDS 5,092 1,653  09-May |6May 7 135.58 15.0 105
LA-L,V-1* 8ELOW PRIEST RAPIDS 12,375 1,564  15-May  21-May 6  137.45 17.5 105
LA-L,V-2* BELOW PRIEST RAPIDS 14,736 5.566  Pl-May  26-May 5 131.40 21.0 105
LA-V-3* 8ELOW PRIEST RAPIDS 9,415 3,599 SMay 29-May 4 123.98 26.3 105

* River flow is tne 4 day average flow foilowing the median release date at Priest Rapids.
* NontSMPmarked groups. These reieases were made after 2200 hours, therefore after computing the date of median
release the foliowing day was assigned asthe median release date.



to estimate travel time and nmigration speeds of the marked freeze brand groups.
The John Day pool is a large reservoir 76.4 miles long with many side channels
and backwater areas. A large reservoir has certain inherent disadvantages to
mgrating salnmonids. Concern has been raised because of reduced water
velocities fromthe greater surface area, increased numbers of predators, and
the fact that John Day Damis a high damwith 105 foot of head.

Fish from the Snake and mid-Colunmbia were used to determne travel tine and
mgration speed. Also in-river yearling spring and sub-yearling fall chinook
were marked at McNary as part of the Corps of Engineers transportation

eval uation program and rel eased below the dam site each evening after marking.

a. Yearling and Sub-Yearling Chinook

The average travel time of the two Rapid River Hatchery spring chinook groups
in the MNary to John Day reach was 3 days and the average migration speed was
25.5 niles/day (Table D). This was approximately 30 percent faster than the
travel times and nmigration speeds observed for other non-SMP groups between
McNary and John Day (Table S). The Lower Ganite (survival study) release
groups averaged 19.1 mles/day, the Little Goose (transportation study) release
groups averaged 16.4 mniles/day, and the MNary (transportation study) release
groups averaged 18.4 niles/day. These were in-river fish that were collected
at McNary, freeze branded and rel eased below the dam On average, a period of
4 days is required for yearling spring chinook to nove through John Day pool.

Travel time of Lyons Ferry yearling fall chinook in John Day pool was
comparable to that of the yearling spring and summer chinook releases fromthe
Snake River. They migrated through John Day pool at about 19.1 niles/day
(Table S). Lyons Ferry sub-yearling fall chinook, on the other hand, take about
28 days to nmove through John Day pool, averaging about 2.7 niles/day (Table T).

Apparently, the sub-yearling chinook rear in the John Day pool for alnost one

71



Tanie &, {

TIME Fa0m ®ONARY T0 LOHN QAY

PAASACE INDICES 50K PASSAGE DATE  INDEX
s IR TRAVEL RIVER  AVE.SPEED
ERAND Pf.14b BITE B ORELEASED  ACH JDA HCY DA TIME FLOW . (MILES/DAY)

SNAKE RIVER ORAINAGE RELEASES

PLE85  Ji-May  Qb-May 2 246.47 38.2
Lh-v-3 1,710  28-Apr  §2-May 4 250.81 19.1
QA-Y-7 1,373 ti-May  1i-May 1 262.81 =

4,678 05-May  08-May 3 256.56 25.5
5,348 21-Ray  05-May 246 .43 19.1
5,898  J2-May  07-May 241.36 15.3
T 857 22-Apr 25-Apr 269.56 10.9
7,338 27-dpr (-May 250.81 15.3
Y200 IB-kpr G3-May 250.37 15.3
TLT098 0 03-May  07-HMay 247.34 19.:
. (6-May  0S-May 254 29 25.5
2 1083 Hi-May  id-May 267.43 191
i 2.817  27-Apr (1-May SN 19.1
[-C0LUMBIA DRAINAGE RELEASES

3,413 2,143 1G-May 2% -May
5,93k 1,958 I3-May  Z5-May 256.89 38.2
282 1437 28-Ray  25-Ray 256.89 e
370 3,0 20-May  23-May t 256.03 X3
I3

e o B (] O O O

263.44 38.2

- N e

LS PN DY -May  if-Kay 6 25727 9.1
h-T- h.383 234 S-May  19-May 4  263.73 19,1
LATL RN 20823 1h-Ray iu-May ¢ 263.13 ig.1
CA-TH RR- (¥ 8457 §506 '3-May  17-May 4§ 255.41 19.1
La-RH_RK-DX 15187 5,889 1E-May  20-May 6  266.83 193
1,548 2,268  Gi-May  1i-May 2 256.03 38.2

(Lot R 3,158 1,094 S-May 0-May ? 338.56 38.2

RINGCLD HATOHERY 8,488 330 d5-Apr tl-Apr 9 280.40 9.6

4
LOWER COLUMBIA DRAINAGE RELEASES
‘A

® MONAEY DAM N/ 846  03-May 07-May 4 24134 19.”

N/ A T 07-May 11 -May 6 260.40 191

L) CJET  DA-May i 3-May 6  265.33 9.1

/A 33 Uieday  ih-#ay & 260.84 19.1

i3 L Gt i-May  TE-May ¢ 256.64 19.1
LR R IR 088 15-May Di-May 4 256.03 19.1
A - 50 K/ A 765 Z3-May  JE-May 5 285.87 15.3

tna Tl% passege date vt uonn Uay
560 he e MoNary were ceisasen afrer 200 hours, tnerefore

GAYS ATOLSD

L




nont h.

Yearling spring chinook fromthe md-Colunbia releases at Wnthrop and
Leavenwort h hatcheries appeared to have traveled from MNary to John Day Damin
1to 2 days. This few nunber of days is highly unlikely based on what was
observed for the md-Colunmbia releases below Priest Rapids. The Wnthrop
control groups averaged 4 days travel tinme and the in-river groups averaged 3
days travel tine in John Day pool. In general, a 3 to 4 day travel tine for
yearling chinook sal mon appears reasonable for 1986.

The yearling fall chinook from Ringold Hatchery travel ed through John Day
pool in 8 days, at a rate of 9.6 niles/day (Table S). This stock maintained a
fairly consistent rate of travel, about 9.5 miles/day fromtheir release site
to McNary and John Day dams, in contrast to the Lyons Ferry yearling fall
chi nook which denonstrated an increasing nmigration speed as they noved
downstream from 6.7 nil es/ day between Lower Mnumental and McNary danms to 19.1
mles/day in John Day pool.

The two Priest Rapids Hatchery sub-yearling chinook groups were recovered in
sufficient nunbers to adequately assess travel time to John Day Dam  The June 10
rel ease group noved nore quickly to McNary Damthan did the June 19 rel ease, and
it maintained a 10-day lead tinme to John Day. The travel time and mgration
speed of Priest Rapids Hatchery sub-yearling chinook groups through John Day
pool was 17 days and 15 days for the early and |ate release, respectively. The
average travel. tine was 16.0 days, a speed of 4.8 miles/day (Table T).

In-river sub-yearling chinook, nostly from the md-Colunbia, were marked and
rel eased inmediately below McNary Dam  This group denonstrated a range of
travel tine to John Day Dam of 11 to 24 days with the overall average tine
through this index reach of 17.4 days and a speed of 4.4 niles/day. These fish

mgrated near the average speed of the two SMP sub-yearling releases from Priest
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Table T SUBYEARLING CHINOOK INDEX TRAVEL TIME FROM MCNARY TO JOHN DAY
(INDEX DISTANCE IS 76.4 MILES)

PASSAGE INDICES 50% PASSAGE DATE INDEX

TRAVEL RIVER AVE SPEED
BRAND RELEASE SITE # RELEASED MCN JDA MCN JDA TIME FLOW ~  (MILES/DAY)

SNAKE RIVER DRAINAGE RELEASES

RA-T-5 LYONS FERRY HATCHERY 81,003  19.511 1,021 26-Jun  24-Jui 28 177.57 2.1
MID-COLUMBIA DRAINAGE RELEASES
LA-T-1 PRIEST RAPIDS HATCHERY 100,276 29,234 3,290 23-Jun  10-Jul 17 139.57 4.5
LA-T-4 PRIEST RAPIDS HATCHERY 100,374 17,826 2,324 14-Jul 29-Jul 15 151.74 5.1
LOWER COLUMBIA DRAINAGE RELEASES
- 3X-3" BELOW MCNARY DAN 10,000 N/A 955 20-Jun  01-Jul 11 140.09 6.9
LA-3J-3* BELOW MCNARY DAM 10,000 N/A 1,120 24-Jun  15-Jul 2 181.06 3.6
LA-3C-3* BELOW MCNARY DAM 10,810 N/A 1,396 03-Jul  22-Jul 19 176.41 4.0
LA-3U-3* BELOW MCNARY CAM 10,000 N/A 968  14-Jul 28-Jul 14 155.64 5.5
LA-7H-3* BELOW MCNARY OAR 10,000 N/A 1,162 17-dul 31-Jul 14 150.26 5.5
LA-10-3* BLEOW MCNARY DAM 10,000 N/A 1,012 20-Jul 04-Aug 15 140.20 5.1
LA-7H,10-1* BELOW MCNARY DAP 20,000 N/A 1,712 23-Jul 11-Aug 19 135.47 4.0
LA-17-1* BELOW MCNARY DAM 10,000 N/A 995  25-Jul 13-Aug 19 142.53 4.0
LA-3X-1* BELOW MCNARY DAM 13,003 N/A 751 31-Jul 18-Aug 18 "28.76 4.2
LA-3L-1* BELOW MCNARY OAM 5,826 N/A 347 02-Aug  26-Aug 24 114.26 3.2

River flow is the average flow for 7 days around the 50% passage date at John Day.
* Non-SMP marked groups. These releases were made after 2200 hours, therefore after
computing the median release date, the following day was assigned as the release date.
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Rapids (4.8 miles/day), but faster than the Lyons Ferry release (2.7 niles/day).
Al sub-yearling groups appear to take their time migrating through this
large reservoir. \When the Bonneville Dam sanpling system works satisfactorily,

as anticipated in 1987, the travel time through the remaining two reservoirs
shoul d give a better idea on flowtravel time relationship through the Col unbia
Ri ver system

b. Steel head

The Lyons Ferry Hatchery steel head rel eases were the only groups fromthe
Snake River drainage that were recovered at John Day Damw th adequate sanpl e
sizes to determine travel tinme. The Lyons Ferry Hatchery groups travelled this
index reach in 2 to 3 days, after excluding five groups with negative, zero, or
one day estimates (Table U. The average speed for the valid groups was 31.8
mles/day. The in-river marked steel head groups travel ed between MNary and
John Day dams in 2 to 3 days, averaging 2.1 days and speeds of 35.7 miles/day.
On the average, Snake River steelhead appear to move through John Day pool
about 1} times faster than Snake River yearling chinook.

When examning the mgration of the Wlls test and control fish to John Day,
it was noted that migration speed from MNary to John Day was at |east 76.4
mles/day based on a |-day travel time average. This would appear to be out of
the realmof the rate that a fish can nove downstream under normal flow conditions
whi ch occurred during this year's salnonid outmgration in the Colunbia River.
Thus, no valid estimate was nmade in the McNary to John Day index reach.

In general, a 2 day travel tinme in John Day pool for steelhead trout appears
reasonable for 1986.

c. Sockeye

The sockeye groups fromthe transportation studies had a range in travel

time through the McNary to John Day index reach of 1 to 11 days and averaged
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Table U. STEELHEAD INDEX TRAVEL TIME FROM MCNARY TO JOHN DAY
(INDEX DISTANCE IS 76.4 MILES)

PASSAGE INDICES 50% PASSAGE DATE  INDEX
------ - - - TRAVEL RIVER  AVE.SPEED

BRAND RELEASE SITE B RELEASED  MCN JDA MCN JOA TIME  FLOW = (MILES/DAY)
SNAKE RIVER DRAINAGE RELEASES
LA-IT-1,3% TUCANNON HATCHERY 0,000 5,239 2,039 30-May 30-May 0 338.56 X
RA-1K-1,3% TUCANNON HATCHERY 40,000 8,377 4,388 27-May 30-May 3 338.56 5.5
RA-TF-1 BELOKW LITTLE GOOSE 20,035 7,323 4,244 1i-May 13-May 2 265.33 38.2
RA-TF-3 BELOW LITTLE GOOSE 20,063 6,752 3,717 15-May  16-May 1 256.64 k¥
RO-7F-1 BELOW LITTLE GOOSE 20,069 5,369 2,312 18-May 17-May -1 255.44 xx
LA-P-1¥ BELOW LITTLE GOOSE 4,319 2,172 1,388 02-May  Od-May 2 248.63 38.2
LA-P-2% BELOW LITTLE GOOSE 4,176 2,156 1,233 07-May 09-May 2 259.29 38.2
LA-P-3¥ BELOW LITTLE GOOSE 4,066 2,313 1,564 13-May 15-May 2 260.64 38.2
LA-P-4X BELOW LITTLE GOOSE 4,150 2,147 949 19-May  21-May 2 263.44 38.2
LA-W-1¥ BELOW LITTLE GOOSE 4,249 2,265 904  22-May  24-May 2 25118 38.2
LA-W-2¥ BELOW LITTLE GOOSE 4,250 1,961 658  26-May  29-May 3 308.51 25.5
LA-N-3% BELOW LITTLE GOOSE 4,250 1,531 633  29-May 31-May 2 361.33 38.2
LA-1J-1,3,4% LYONS FERRY HATCHERY 60,000 20,914 13,230 14-May 16-May 2 256.64 38.2
LA-TK-1, 3% LYONS FERRY HATCHERY 40,000 10,750 4,734  18-May 21-May 3 263.44 25.5
LA-TU-1 BELOW ICE HARBOR 11,998 3,958 3,081 03-May 02-May -1 250.81 *x
LA-TU-3 BELOW ICE HARBOR 12,034 4,551 3,102 05-May O7-May 2 7.4 38.2
L0-7y-1 BELOW ICE HARBOR 12,018 3,102 1,623  09-May  10-May 1 260.00 ¥
MID-COLUMBIA DRAINAGE RELEASES
LA-TN-1 EFFY BRIDGE, METHOW R, 29,451 7,367 3,632 19-May 18-May 0 263.73 *X
LA-N-3 EFFY BRIDGE, METHOW R. 30,046 6,175 2,441 21-May 22-May 1 262.26 K
LD-TN-1 EFFY BRIDGE, METHOW R. 29,992 3,517 1,198 24-May 24-May 0 251.16 **
RA-7P-1 PRIEST RAPIDS DAM 11,780 3,816 2,926 13-May  14-May 1 267.13 *¥
RA-TP-3 PRIEST RAPIDS DAM 11,575 3,184 2,368 16-May 15-May -1 260.84 **
RD-TP-1 PRIEST RAPIDS DAM 11,043 2,229 1,722 19-May  20-May 1 266.83 *k

~ River flow is the average flow for 7 days around the 50% passage date at John Day.
% Non-SMP marked groups.
*¥  Unrealistic speeds are omitted.

Table V. SOCKEYE INDEX TRAVEL TIME FROM MCNARY TO JOHN DAY
(INDEX DISTANCE IS 76.4 MILES)

PASSAGE INDICES 50% PASSAGE DATE  INDEX ‘
----------------------------------- TRAVEL RIVER  AVE,SPEED

BRAND RELEASE SITE § RELEASED  MCN JDA MCN JOA TIME  FLOW " (MILES/DAY)
LA-RH,RR-1¥ PRIEST RAPIDS DAM 10,950 3,488 1,195 O1-May 12-May 11 262.81 5.9
LA-RH-2, RR-4¥ PRIEST RAPIDS DAM 6851 1,375 580  10-May  16-May 6 296.64 12.1
LA-RH, RR-3¥ PRIEST RAPIDS DAM 5092 1,653 406  16-May  21-May 5 263.44 15.3
LA-L,V-1* PRIEST RAPIOS DAM 12375 4,564 901 21-May  24-May 3 251.16 25.5
LA-L,V-2% PRIEST RAPIDS DAM 14736 5,566 831 26-May  28-May 2 285.87 38.2
LA-V-3¥ PRIEST RAPIDS DAM 9415 3,589 449 29-May  30-May 1 338.56 *X

* River flow is the average flow for 7 days around the 50% passage date at John Day.
* Non-SMP marked groups.
** {nrealistic speeds omitted.
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5.4 days, excluding the 1 day travel time estinmate of the |ast group rel eased
(Table V). The nigration speed of the sockeye in John Day pool increased for
each successive release, ranging from4.9 to 38.2 nmiles/day. The average speed

was estinmated at 14.1 niles/day.

4. Comparison of travel time and migration speed anong years

Travel time and migration speed fromrelease site to McNary Dam are conpared
in Table 13 for 1984 to 1986. In general, even though 1984 had the highest flows
and spills, followed by 1986 and lastly 1985, there is no consistent corresponding
correlation with travel time and speed of marked groups fromrelease site to
McNary. This maybe due to the Jack of |arge enough differences between flows
for these three years. A discussion of this phenonenon appears in Section V.

Average travel time and migration speed within the two i ndex reaches where
conpar abl e sanpling over the three year period occurred are listed in Table 14.
Steel head results follow the pattern expected; i,e., fastest speed in 1984,
followed by 1986, and lastly 1985, in both the Snake and mi d- Col unbi a i ndex
reaches. Yearling chinook in the Snake index reach exhibited a slower speed in
1986 than 1985, contrary to expectation, but this is partially due to the slow
travel tine of Dworshak Hatcher?: spring chinook in 1986. Onitting that group,
the annual travel time index would be 13 days for 1985 and 12.3 days for 1986.
Annual mgration speeds would still be close, but they would be faster for 1986
as expected. The appearance of a faster travel tine for sub-yearling chinook
bet ween Rock Island and McNary in 1385 than 1986 may be circunstantial. High
flows early in June noved wild and hatchery sub-yearling chinook quickly through
the upper reaches of the mid-Colunbia in 1986. The medi an passage date at Rock
Island was one nonth earlier in 1986 than 1985. Median passage occurred about
the same tinme each year at MNary. It appears sub-yearling chinook were noved

bel ow Rock Island before they were ready to continue their downstream migration.
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TABLE 13 Summary of Travel Time of Marked Salmon and Steelhead
in the Columbia Basin, 1984 - 1986.

TRAVEL TIME

Species Reach Travel Time (Days) Speed Miles/day

1984 1985 1986 1984 1985 1986
Mid-Columbia Drainage
SpCh Winthrop H.-MCN 26.0 32.8 27.0 10.8 8.6 10.4
Stlhd Methow R.-MCN 16.0 14.7 16.3 14.8 15.9 14.8
Stlhd Priest Rpds,~MCN 6.0 6.6 11.0 18.7 16.7 9.5
Sock Priest Rpds.-MCN 4.5 6.7 6.5 24,0 17.6 16.2
SuCh  Wells H,-MCN 51.0 42.0 49.0 4.4 5.6 4.6
FaCh  Priest Rpds.-MCN 28.0 19.0 19.0 3.8 5.5 5.5
Snake River Drainage
YgCh  Rapid R.-MCN 47.0 35.0 29.0 6.6 9.0 10.8
YgCh  Hells Cyn.-MCN 38.0 40.0 33.0 7.4 7.0 8.5
YgCh  Sawtooth-MCN 52.0 50.0 46.0 11.6 12.1 13.2
YgCh  S.F.Salmon R,~-MCN  45.0 53.0 49.0 9.5 8.0 8.7
YgCh  Dworshak-MCN ~- 35.0 39.0 - 6.1 5.5
Stlhd Dworshak-MCN 16.0 12.0 19.0 13.3 17.7 11.2
Stlhd GrandeRonde~MCN -- 25.0 30.0 - 9.2 7.7
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TABLE 14 Summary of Annual |ndices of Mgration of Marked Sal non and
Steel head in the Col unmbia Basin, 1984 - 1986.

ANNUAL | NDEX
Species Reach Nunber Replicates Travel Tine(Days) Speed M | es/ day
1984 1985 1986 1984 1985 1986 1984 1985 1986

YgCh LWG MCN 5 5 6 10.0 12.8 13.8 14.0 11.0 10.1
Stlhd LWG- MCN 1 3 3 7.0 9.3 8.0 20.0 15.6 17.5
*YgCh Rl - MCN 6 4 -- 1.7 * - - 21.0 *

Stlhd Rl - MCN 3 3 7.7 6.3 - - 21.0 25.6
SubYrCh R -MCN 2 1 -- 14.0 38.0 -- 11.5 4.2

*

see text (section D, 2, a) for explanation of travel time and migration speed.



E. Survival Studies

The study design used in this program has one overriding assunption: test and
control groups are assunmed to be equal in all respects except for the test group
experiencing passage conditions in the river between test and control release
points. This inplies that (1) sanple rates and project operations experienced by
the test and control groups at McNary are equal, and (2) pre-release treatnent of
the two groups is identical. The data nust be evaluated in relation to the
assunption to explore for bias which nmight invalidate results

Questions are posed in Table 15 to aid in examning the data in relation to
desi gn assunptions. These questions sinply re-phrase the criteria used in the 1984
and 1985 SMP studies. The objective is to identify factors other than the test
factor, which could differentially affect the recovery rates of the test and
control groups. The evaluation wll be subjective, and as such open to
interpretation. Because the control groups are the standard against which the
recovery of the test fish is judged, the exam nation is especially directed
at identifying unusual behavior or recovery of the control groups.

Assunption (b) in Table 15 is examned in this section. The factor length is
used as one indication of randormess in the selection of test and control fish.
Travel time, mgration speed, and recovery rate of the controls are factors ained
at identifying behavioral features of the controls which could bias the results.
The examination of assumption (a) is deferred to Section V because it is nore
hypot hetical in nature.

1. Lenght Distribution Evaluation

Length is an inportant criteria in assessing the degree to which test and
control groups were randomy selected from a common pool of fish, and whether
the two groups were truly paired. Length frequency data for the mark groups are

shown graphically in Figures 21, 22, and 23.
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TABLE 15 Questions to aid in evaluating whether snolt survival data satisfies
design assunptions.

Assunpt i on:
() Equality of recovery rates between test and control groups.
Question:
1.. Were adequate measures taken to correct for differences in sanple rate and
project operations since mxing of test and control groups at recovery
site was not possible?

Assunpt i on:
(b) Equality of pre-release treatnent of test and control groups and
equal ity of behavioral response of both groups after release
Questi on:
i. Wre the selection and marking of test and control groups random so that
significant length differences between groups do not occur?
ii. Do behavioral differences occur between test and control groups resulting

fromdifferences in pre-release stress |evel or physiological condition?
I ndi cators include:
(1) Decline in the recovery rate of controls over tine.

(2) Decline in travel rate of controls over tine,
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TABLE 16

Sunmary of length data and t-test conparison

1986 survi val

Aver age

Lengt h(nm)
136. 97

study groups.

o v A ot T S P o e . 7 S a0 e o e = S " T e i o e o - S T ——— T - Y ——

for
Hat chery Code

W nt hrop W T
wda
W nt hrop W T2
W C2
W nt hrop W T3
W C3

Vel ls VETI
Ved
Vells WeT2
WeC2
Vells WeT3
WeC3

Lyons Ferry LyTl
Lyd
Lyons Ferry LyT2
LyC2
Lyons Ferry LyT3
LyC3

Signi fi cant

di fference conpared to t

(
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Conparison of the Lengths of the test and control groups within a replicate
was made using a standard t-test (Table 16). For sanples of this size, the
critical value at an alpha Level or 0.05 is 1.98. The minimum |l ength difference
which turned out to be significant between control and test groups in the
t-test comparisons was 4 mm Only two replicates showed a significant
difference

The first replicate of spring chinook test and control groups from Wnthrop
Hat chery differed significantly in size. Test and control groups did not differ
significantly in size for the second and third Wnthrop replicates. The
control groups were all larger in size than test groups for the three Wnthrop
replicates. This is probably related to the fact that, after marking, the
control groups at Wnthrop were held over winter at a | esser density than were
the test groups. The groups did not differ in size at the tinme of marking

The steel head test and control group fromWlls Hatchery differed
significantly in size for the first replicate. The other steelhead control and
test groups fromWlls or Lyons Ferry hatcheries did not differ significantly
in size. Fish were randomy marked at Wells Hatchery just prior to the rel ease
date and there appears to be no reason that the control group should vary
significantly in length fromthe test group. Varying 4.0m on |arger steel head
whi ch average about 195 mm probably inposes no real difference in conpatability
between test and control groups and may have been the degree of chance that is
al ways present in a study.

Al though two groups were shown to differ significantly in size, the anpunt
of difference may be minor froma biological standpoint. This is especially
true since fish lengths are measured to the nearest 5 nm In conclusion, it
appears unlikely that the small |ength differences observed in 1986 had any

effect on survival of pairedtest versus control groups after release.
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2. Fish Health and Brand Quality

Fish health (quality) is inportant to assess since the condition of study
fish upon release could affect their recovery at McNary and accordingly
influence the reliability of fish survival estimates. The evaluation of fish
quality is based prinmarily upon subjective observations of popul ati on behavi or
(e.g. feeding response, snolt behavior) and visual appearance. I ndi vidual fish
are inspected for sign of physical or internal disorder.

Wnthrop: The Wnthrop Hatchery test and control fish appeared generally
healthy. The fish were observed to have a |l ow (10% incidence of sunburn: a
nutritional disease (pers. comm Ray Brunson, pathol ogist, USFWS) which causes
very low norbidity or nortality at hatcheries. Since the rate of sunburn was
about equally distributed in all test and control groups, any adverse effect
woul d al so be about equal. Sunburn was not considered a factor in estimtion
of survival. About 1.0%were noted with swollen bellies, which generally
indicates kidney infection. No other fish abnormality was observed

Atotal of 866 spring chinook were sanpled at this hatchery for fish length
and brand quality information. Brand legibility ranged from91.9%to 96.4%
and it was no different on average between test (94.5% and control (94.4%
groups (Table 17). The category 2 level of brands are light and consequently
are more difficult to detect. There was no indication of brand burning in any
of the sanples.

Vells: The Wells Hatchery test and control steelhead inspected just prior

to release appeared generally healthy. Feeding activity began imediately
following the branding operation and was vigorous and normal throughout the
hol ding period. A low incidence of split caudal fins was observed. The total

mortality of marked groups of Wells steel head between marking and rel ease
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TABLE 17 Brand legibility of survival study fish

Legi bl e Brands Unl egi bl e Brands
Total (Category 1+2) Category 2
Hat chery G oup Nurmber Per cent Nurmber Per cent Nunber Percent
W nt hr op Test 1 178 94.7 22 12. 4 10 5.3
Control | 99  95.2 4 4.0 5 4.9
Test 2 187 94.0 21 11.2 12 6.0
Control. 2 107 96. 4 17 15.9 4 3.6
Test 3 151 94.4 15 9.9 9 8.1
Control 3 91  91.9 8 8.8 a 8.1
Vel l's Test 1 203 94. 4 117 54.4 12 5.6
Control | 105  97.3 48 44. 4 3 2.8
Test 2 208 98.1 62 29.2 4 1.9
Control 2 203  96.7 45 21.4 7 3.3
Test 3 190 100 134 70.5 0 0.0
Control 3 120 100 86 71.7 0 0.0
Lyons Ferry Test 1 109 100 2 1.8 0 0.0
Control. 1 106 100 2 1.9 0 0.0
Test 2 103 99 ! 1.0 1 1.0
Control 2 102 100 3 2.9 0 0.0
Test 3 104 100 3 2.9 0 0.0
Control 3 105 100 3 2.9 0 0.0
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(a period of a few days) was about 70 fish, or approxinmately 0.1%

The nost common disorder was lightly burned freeze brands which did not
appear to create a health problem  Brand burning was nore prevalent in test
groups (Test 1: 3.3% Control 1: 0% Test 2: 14.2% Control 2: 9.1% Test 3:
6.8% Control 3: 1.0%. A differential proportion in burned brands of paired
test and control groups is a potential problemin survival estimation if
burning causes death or reduced migratory urge. However, burning was generally
very light causing small areas of whitening of the brand. The burning was not
observed to cause sluffing of the epiderm s or fungus, as was noted during the
1985 season. Fish nortality due to burning was not observed during the 1985
season; therefore, it was assumed that nortality due to burning was not a
problem this year, since burning was far |ess extensive.

A total of 1056 fish were sanpled at the hatchery for length and brand
quality data. Brand legibility ranged from 94.2% to 100% (Table 17). Category
2 brands were very conmmon in the legible totals and ranged from 8. 7% in control
1to 71.7%in the control 3 group. Brand burning did not affect brand
interpretation.

Lyons Ferry: The Lyons Ferry Hatchery test and control steelhead prior to
rel ease appeared generally healthy. Feeding activity began imediately
following the branding operation and was vigorous and normal throughout the
hol di ng period Fewer precocious males and undersized fish were observed in
this seasons’s mark sanples. The total nortality of narked groups of Lyons
Ferry steel head between narking and rel ease (a period of approximtely 30 days)
was 62 fish. The loss of study fish due to transport to the Little Goose and
| ce Harbor release sites was negligible.

About 630 steelhead were sanpled at this facillity to obtain data on length

and brand quality. Brand quality ranged from98.2.': to 100% | egi bl e (Table 17).
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Included in the total of legible brands are 14 brands of dimnished legibility
(Category 2). There was one unlegible brand (1.0% found in the test 2 group.
Light brand burning (Category 6) was 41.3%in test 1, 28.3%in control 1; 8.6%
intest 2, 15.7%in control 2; 1.9%in test 3, and 1.0% in control 2 groups.
There were 2 fish in the control | group which were not branded. Since al nost
all fish nadlegible brands, this iight burning was not considered a factor in
reliability of brand interpretation at downstream sanpling sites.

Wells and Lyons Ferry Smolt Condition: The condition of steel head smolts
used for paired test and control groups at the Lyons Ferry and Wells hatcheries
were as identical as possibie. Fish selected fOr each test and control pair
were taken froma lot of fish which were m xed together in a common raceway
prior to branding, A though test and control groups were apparently identical,
st eel head appeared nore extensively snmolted at Wells Hatchery when conpared to
Lyons Ferry. This assessment was based on the observation of the nmore silvery
appear ance of wells study fish conpared to the fish at Lyons Ferry. In
addition, a number of fish rejected during the branding process due to being
undersi zed or precocious was negligible at Wlls; whereas there was an
approximate 4% rejection rate at Lyons Ferry. Further, the nethod used to
obtain the study fish at their tw hatcheries suggested that snolt condition
may be different. Fish at Lyons Ferry Hatchery were obtained fromrearing
ponds after voluntary release of the ngjority of production fish; however, at
Vells, fish were obtained directly from the Population of fish which had exited
rearing ponds in response to migration urges.

3. Travel Time

Travel tine of test and control groups was examned for differences between
paired groups which nmight bias the survivai estimtes. Travel time and

mgration speed fromthe point of release to McNary Dam was used for all groups.
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This includes the nid-Colunbia test groups, since the Rock Island to MNary
mgration speed estinmates were abnornally fast for the three test releases from
Wnthrop Hatchery. \Wells steelhead test groups were the fastest migrants,
averaging 14.8 niles/day; Wnthrop chinook test groups were second, averaging
10.4 mles/day; and Lyons Ferry steel head test groups were the slowest mgrators,
averaging 5.1 nmiles/day. The sane order was true for the control groups: Wlls
9.5 mles/day, Wnthrop 5.3 niles/day, and Lyons Ferry 3.8 niles/day.

In comparison to the test groups, all control groups migrated at a slower
speed. The Wnthrop chinook controls migrated to McNary at about half the
speed of test groups (Table 18). The Wells steelhead control groups mnigrated
at two-thirds the speed of test groups. The Lyons Ferry steel head controls
from the second and third releases mgrated at three-fourths the speed of test
groups, While the first release controls migrated at slightly over half the
speed of the test group. This difference would inply that test fish are noving
through the control zone (reach below release of control groups) at a
substantially faster speed than the control fish. Therefore, the Ilikelihood
that control fish are exposed to a higher level of predation in the contro
zone is high. This would violate the assunption that both test and contro
groups experience the sane nortality level in the control zone. The result
woul d be an over-estimation of survival in the test zone.

4. Recovery Pattern and Proportions

Since mxing of test and control groups was not possible due to the need to
release test and control groups sinmultaneously nmany miles apart, the passage index
is used as the basic statistic to conpute survival. The passage indice accounts
for differences in sanpling rate and project operations (e.g., spill levels), so
that test and control recovery nunbers are scaled in conmon terns.

The patterns of recovery of the test and control groups from the three study
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TABLE 18 Travel time of 1984 - 1986 survival nmark groups from rel ease
site to McNary Dam

1986 1985 1984

Travel Travel Travel

Ti ne Speed Time Speed Ti ne Speed
Code (days) (m/day) (days)  (mi/day) (days) m /day)
W T 28 10.1 33.7 8.4
W d 23 4.6 23 4.6
W T2 28 10.1 32 8.8
W C2 20 5.3 22 4.8
W T3 25 11.3 31 9.1
W C3 16 6.6 17 6.2
VeTI 18 13. 4 14 16. 6 18 12.9
Ved 12 8.8 6.7 14.7 6 17.5
WeT2 16 15.1 15 15.5 14 16. 6
Vec2 11 9.5 7.3 14. 4 6.3 16.7
VT3 15 16.1 15 15.5
VeC3 10 10.5 5 21.0
LyTl 20 5.1 15 6.7
LyC1 12 3.4 8 5.4
LyT?2 20 5.1 16 6.3
LyC2 10 4.1 7.7 5.6
LyT3 19 5.3
LyC3 10 4.1
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groups clearly indicate the lack of mxing inherent in the study design. The
nedi an passage date for the test and control groups of Wnthrop chinook, Wells
steel head, and Lyons Ferry steel head replicates differed by 5to 9, 4 to 6, and 6
to 10 days, respectively (Figures 24, 25, and 26). The shape of the recovery
cummul ative curves for paired test and control groups were very sinmilar for
Wnthrop Hatchery chinook and Wells Hatchery steelhead. The Lyons Ferry replicates
showed a rapid accurul ation of control fish recoveries up to the nedian passage
date and thereafter a pattern nmore simlar to test groups. The Lyons Ferry
Hat chery control group recovery curve was nore simlar in shape to that of Wlls
Hat chery steel head; whereas its test group recovery curve was nore simlar in shape
to the Wnthrop Hatchery chinook. Simlarity in passage pattern is not essential
though; rather, the project operations and sanpling rate differences encountered
need to be adequately accounted for in the passage index.

The recovery proportions fromthe third replicate rel ease of Lyons Ferry and
Vel ls steelhead were nuch |ower than the earlier releases (Table 19). The recovery
proportion of the third replicate conpared to the average of the earlier two
replicates was down 40% for control and 48% for test groups from Wells Hatchery,
and down 27% for controls and 23% for test groups from Lyons Ferry Hatchery.
Recovery proportions did not decline over tine with Wnthrop Hatchery replicate
rel eases. In fact, the lowest test recovery was fromreplicate 2, and the |owest
control recovery was fromreplicate 1. Apparently the last replicate of steelhead
at both hatcheries was released later than the optimal release tinme for best
survival, since project operations do not account for the |ower proportions
recover ed. At Wells Hatchery, the release time was typical of later production
truck releases out of the ponds. At Lyons Ferry, production fish volitionally
mgrate fromthe ponds to the river. Conparisons between recovery distributions of
the SMP survival groups and normal production indicate that production fish

mgrated at the same time as the second replicate.
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TABLE 19 McNary Dam brand recovery data for 1986 snolt survival nonitoring groups.

Medi an
Passage Expanded
Hat chery Code Dat e Sanpl e Col | ecti on | ndex Proportion
W nt hrop W TI 19- May 792 7,740 9,413 0.2731
Wd 14- May 513 4,947 5,643 0. 4702
W nt hrop W T2 23- May 546 5,498 6,979 0.2024
wi C2 15- May 588 5,714 6, 568 0.5478
W nt hr op W T3 24- May 625 6,396 8,292 2414
W C3 15- May 586 5,583 6, 343 5328
Wells VeTI 19- May 645 6,478 7,677 2607
ed 13- May 376 3,423 3,922 3329
Vells VT2 21- May 498 5,009 6, 129 2040
VeC2 16- May 274 2,758 3,202 0. 2766
Vells VT3 23- May 262 2,658 3,617 0.1206
VeC3 19- May 184 1,853 2,229 1866
Lyons Ferry LyTI 11- May 670 6,382 7,313 3650
Lyd 05- May 323 3,148 3,630 0. 3026
Lyons Ferry LyT2 15- May 623 5, 853 6, 734 3356
LyC2 05- May 409 4,018 4,551 3782
Lyons Ferry LyT3 18- May 468 4,540 5,390 2686
LyC3 09- May 324 2, 854 3,144 0.2616
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Speed of the migration did not decline over time, but instead showed a slight

increase over time for all groups (Table 18). Apparently later releases may have

been at a higher smoltification level at time of release, and therefore migrated

faster to McNary Dam. On the other hand, the last replicates may have been more

stressed at release, and therefore survived less than the earlier releases based

on proportions recovered.

5. Survival Estimates

Survival of Winthrop spring chinook averaged 46.8% for the three replicates,

and ranged from 36.9% to 58.17% (Table 20). The 95% confidence interval about the

mean puts the population survival within the interval of 20 to 73%. Very similar

results were observed in 1985, when

an average of 45% survival and 957 confidence

interval of 23 to 67% survival was obtained (Table 21).

Survival of Wells steelhead averaged 72.27% for the complete data set, and

ranged from 64.6% to 78.3% for individual replicates (Table 20). The 957

confidence interval about the mean puts the population survival within the interval

of 55 to 90%. This year's average survival was slightly higher than that in 1985

and the 95% confidence interval was

shorter this year (Table 21), In 1985, the

average survival estimate was 65%, and the 957 confidence interval was 39 to 917

survival.

For two of the three Lyons Ferry
in excess of 100% (Table 20). This
recovered at McNary at a lower rate
obviously improbable, and indicated

improbable results were observed in

steelhead replicates, survival was calculated
is the result of control groups being

than the test groups. This occurrence is
possible assumption violations. The same

1985 (Table 21). Several possible explanations

for these results are discussed in Section V.
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*TABLE 20 Cal cul ated survival of test groups fromthe 1986

Smolt Monitoring Program

G oup Sur vi val Std. Error* 95% C.|. Lower Bound Upper Bound
W nthrop Spring Chinook
WTI 0. 581 0. 030 to. 059 0.522 . 640
W T2 0. 369 0. 020 20. 039 0. 330 . 408
W T3 0. 453 0.023 +0. 046 0. 407 . 499
Aver age 0. 468 0. 0616 +0, 265 0.203 . 733
Vel ls Steel head
VeTI 0.783 0. 048 20. 094 0. 689 . 877
VT2 0.738 0. 050 +0. 098 . 640 . 836
WeT3 0. 646 0. 055 +0. 107 . 539 . 753
Aver age 0.722 0. 0403 +0. 173 0. 549 . 895
Lyons Ferry Steel head
LyTl 1. 206 N A
LyT2 0. 887 0. 053 +0. 103 0.784 . 990
LyT3 1. 027 N A
Aver age N A N A N A

Expanded proportions shown in Table 19 divided by factor of 10 before

conputation of estimate of variance.
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TABLE 21 Conparison of 1985 and 1986 Survival Estinmates and Associated Fl ow.

Lower Snake River: (60 miles, 2 dams, 2 reservoirs)
1985 1986
Steel head (Lyons Ferry)
Rep 1 >.0 >.0
Rep 2 >.0 0.89
Rep 3 ). 0O
Mean N A N A

M d- Col unbi a Reach: (8-45 miles Methow, 127 nmiles Colunbia, 5 dans, 4 reservoirs)

1985 1986
St eel head (Wells)
Rep ! .65 .78
Rep 2 .15 .74
Rep 3 .54 .65
Mean 0.65:0.26 0.72:0.17
Fl ow 130 kcfs 144 kcfs
Spring Chinook (Wnthrop)
Rep 1 .55 .58
Rep 2 41 .37
Rep 3 .39 .45
Mean 0.45+0.22 0.47%0.27
Fl ow* 137 kcfs 132 kcfs

*

Flow is the average of the three replicate test groups' associated average river
flow for the 7 days around the 50% passage date at Rock Island.
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V. DI SCUSSI ON

A. Passage | ndices

Passage indices, which provide a neasure of run nagnitude, are conparable wth
prior years for a given species at a particular project. This is true to the

extent that collection efficiency remains relatively constant anong years, The

hi gh collection of sub-yearling chinook at Rock Island in 1986 may be influenced by

the high spring flows causing |arger nunbers of small wild sub-yearling chinook to
be present and to enter the orifices than in 1985, when flows were Power. Hi gh
spill levels would result in large expansions to an already inflated collection
relative to 1985, so that the 200% passage index increase from 1985 to 1986 nay
actually be nuch |ower.

Another factor that can affect the estinate of a passage index is the extent to
whi ch the passage index adjustnent does not adequately account for passage through
spill. This adjustnent assunes that passage through the powerhouse and spill is
proportional to flow Rock Island' s spill efficiency tests conducted in 1984
i ndicated that nore yearling chinook may pass through spill than the passage index

adjustment allocates (Steve Hayes, Chelan PUD, personal conmunication). From Apri

through June 2, approxi mately 27% of yearling chinook passed through 15% of spill at

Rock Island. This suggests that 16% nore yearling chinook should be accounted for

in the passage index. Since spill lasted a |longer period in 1986 than in 1985, the

underestimating of a passage index would be greater in 1986. This neans that the
33% di fference between the two years stated in the results section may be closer to
a 22% difference. These exanples have been provided to show what passage index
val ues are influenced by changing FGE and spill effectiveness levels at a given
project, and conparisons anong years nust take this into account

B. Travel Tine

The accuracy of travel tine deternination is dependent upon the distribution of
the brand recoveries at the upstream and downstream projects around the reach of
interest. Oten a sanple size of 50 or nore would give a reasonable distribution,
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but occasionally a brand group with several hundred fish recovered has an erratic
recovery pattern, and subsequent travel tinme estinmates appear questionable

The greatest difficulty in determ ning what woul d appear as a reasonable trave
time estimate has been in John Day pool. Three brand groups of yearling chinook
and 11 brand groups of steelhead had travel times of 1 day or |ess between MNary
and John Day dans. It is unlikely that yearling chinook and steel head snolts
woul d travel 76 miles through a reservoir in a day or |ess.

How fish pass McNary and beconme part of the sanple there nay hel p explain why
short travel time estimates are obtained for John Day pool. Only fish passing
t hrough the bypass system have the opportunity to be sanpled. There can be a delay
in travel through the bypass systemand out of the wet separator that is not
experienced by fish passing the project through spill bays or turbine units. Wth
FCGE levels in excess of 70% at McNary for yearling chinook and steel head, the
majority of fish would pass through either the bypass systemor spill bays, rather
than through turbine units. Little delay would be expected of those fish passing
through spill. Approximately half of the steelhead entering the bypass system
woul d be transported, thus avoiding John Day. Therefore, one would expect the
greatest chance for abnormal travel tinme estimates to be during steel head
mgration, when spill levels are higher and nore fish are transported.

In 1986, none of the steel head groups fromthe m d-Col unbia provided realistic

travel tine estimates for John Day pool. These migrants may be nore susceptible to
passage through spill if they follow the Wshington side of the Colunmbia below the
confluence with the Snake River. If the fish passing through spill arrive earlier

at John Day than the bypassed fish, and a |arge percentage of the bypassed fish are
removed for transportation, then the result would be an earlier arriva
distribution at John Day than if all fish had passed McNary the sanme way and

experienced no transportation renovals
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The Passive Integrated Transponder (PIT) tag evaluation study provi ded anot her
group of spring chinook and steel head which could be conpared to SWP travel tine
results. Juvenile spring chinook (N=2450) and steel head (N=2437) were narked at
Dwor shak National Fish Hatchery with PIT tags to evaluate travel tine of the PIT
tag groups conpared to freeze branded chinook (N=40,675) and steel head (N=35, 025)
groups marked at the same hatchery. For each species, PIT tagged and freeze
branded groups were rel eased the sane date. Since the actual hour of recovery of
PIT tagged fish is known, the recovery date of PIT tagged fish was adjusted to
correspond to a 24-hour sanple period beginning at 7amat Lower Ganite and noon
at McNary. Figures 27 and 28 show the arrival dates and daily passage index
proportions of the PIT and freeze brand groups at both projects. Median travel
dates for both chinook and steel head mark groups are |isted bel ow

Lower Ganite MNary

Dat e Dat e Travel Tine(days)
Chi nook
FB 4/ 21 5/11 20
PIT 4/ 22 5/5 13
St eel head
FB 5/17 5/ 26 9
PIT 5/ 16 5127 1

The travel tinme of both the freeze brand and PIT tag groups showed nearly
simlar arrival tines at Lower Ganite for both yearling chinook and steel head.
The travel time of these sanme groups was neasured from Lower Ganite to MNary Dam
a distance of 140 miles. The PIT tagged chinook had a travel tine estinmate of 13
days conpared to 20 days for the freeze branded group. The PIT tagged steel head
had a travel tine estimate of 11 days which conpared favorably to the 9 day
estimate for the freeze brand group. It is not clear why the |arge discrepency
occurred for spring chinook in the timng of the recovery distribution at MNary.
In addition, PIT tagged groups were recovered in greater proportion than were the
freeze branded groups at both sanpling sites. This nay be because of freeze

brands being m ssed, sanpling anonolies, or other conditions occurr ing within t:he

river that may affect one group nore than the other.
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A comparison of travel time fromLower Granite to John Day anong the three years
of the Snolt Monitoring Program under varying flows did not show consistent results
(Table 22). ‘It is apparent that large fluctuations in flow will show differences
in travel time, whereas snall flow fluctuations may not. The higher flows of 1984
showed faster travel timeestimates than the succeeding wmoyears which had sinilar
average to below average flows. However, not all hatchery releases behaved
sinmlarly. Dwor shak spring chinook and steel head data indicate faster travel tine
in 1985, the year with the lowest of the three flows. Additional nonitoring of
groups at release may indicate different physiological conditions that mayhave an
influence on travel tine.

In the preceding analysis, travel time from Lower Ganite to John Day was
conputed so that a further conparison to the 1973 to 1983 period investigated by
Sims, et.al.(1984) could be nade. In nost instances, the 4-day average yearling
chinook travel time estimate in John Day pool was added to the respective estimtes
between Lower Granite and McNary, and in all cases the 2-day average steel head
travel time estinate was used for the John Day pool conponent. For the 1984-1986
data points, conparable average flows were cal cul ated based on a 15-day interval
about the nedian passage date, rather than about the peak passage date as indicated
in Sins, et.al.(1984).

The 1984-1986 yearling chinook and steel head travel tine data conpared favorably
with the 1973-1983 results. Average travel tine per project plotted against
average flow shows 1984 - 1986 data following a comon relationship with the data
fromearlier years (Figure 29). The average flows for 1984 - 1986 were above 85
kcfs, a region where smaller increnental reductions in travel time are produced
with increasing flows. This coupled with the variability around the flow to travel
time per project relationship may help explain why flow to travel tinme

rel at ionships were not def initive for the 1984 - 1986 data al one.
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TABLE 22 Comparison

and Steelhe

28 1€} ~ &is

1984-1986.

OWER GRANITE TO JOWN DAY CHINOOK DATA

[ o]

508 PASSAGE DATE

50% PASSAGE DATE

508 PASSAGE DATE 1986

JDA TRAVEL
RIGIK LGR  (OR MCN) TIME
ARTOOTH 23-Apr (02-May * 13
FOSALMON R, 02-May  15-May * 1
APID RIVER “9-Apr  07-Ray 18
ELLS CANYON ‘6-Apr  02-May 16
WORSHAK 21-Apr 12-May 2
/ERAGE 17

FLOW

96

L6R ACN
J4-Ray 15-May
‘i-Bay  26-May
25-Aor  08-May
13-Apr  28-Apr
1-hpr  09-Ray

MCN 50X PASSAGE DATE, & DAYS WERE AODED TO TRAVEL TIME
.OW CALCULATED USING + & - 7 DAYS AROUND MEDIAN PASSAGE DATE AT ICE HARBOR DAM

WER GRANITE TO JOMN DAY STEELHEAD DATA

50N PASSAGE DATE

1l Time of

nite to J
1985

TRAVEL

Timg 3 FLOW
16 80. 1
16 92.97
17 78.92
19 2.
16 19.12
17 LH

LGR ACN
06-May  18-Ray
5-Mey  23-May
28-Apr  07-May
18-Apr  27-Apr

SOY PASSAGE DATE

139

S0% PASSAGE DATE 1986
TRAVEL
HGIN LGR ACN TIME 3
UANDE RONDE 20-Ray  27-May 12
IORSHAK 17-May  26-May 11
'ERAGE 12

137.85
11487

126

L6R WCN
21-Ray  02-Jun
04-May 11-May

MCN 50X PASSAGE DATE, 2 DAYS WERE ADDED TO THE TRAVEL TIME
Ow CALCULATED USING + & - 7 DAYS AROUND MEDIAN PASSAGE DATE AT [CE HARBOR DA
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C. Survival Studies

A set of questions was listed in Table 15 of Section IV to aid in assessing
reliability of data used in survival estimation. This |ist addressed several key
assunptions inherent in the survival design that nmust be net in order to obtain
unbi ased estimates of survival. These assunptions are (a) equality of recovery rates
between test and control groups; and (b) equality of pre-release treatnent of test
and control groups and equality of behavioral response of both groups after rel ease.

The latter assunptions were investigated by conparing length distributions and
fish quality of test and control groups prior to release, and |ooking for declining
recovery rates and nmigration speeds of control groups over tine. The length
distributions were not significantly different in all replicates except for two,
and in those instances the significant length difference between groups was only
4mm  As stated earlier, it is felt that these small length differences woul d not
have any effect on the survival estimation. Upon release from Wnthrop, Wlls, and
Lyons Ferry hatcheries the study fish appeared heal thy based on visual observation
Brand burning was very light at Wells Hatchery this year. Wlls steelhead appeared
more snolted than Lyons Ferry steelhead at release. This may account for the
residualism observed in Lyons Ferry steel head.

The migration speed of control groups was much sl ower than that of test groups
in general. Since control and test fish for a given replicate are released the
same day and presumably at the same smoltification level, their nigration speed
fromrelease to recovery sites should be fairly simlar. Gven the observed
pattern of slower to faster migration speeds as brand groups nove downstream the
test fish would undoubtedly be migrating faster than the control fish when they
reach the control zone (i.e., river reach from control group release to recovery
site). They potentially would be exposed to |ess predation in the control zone due

to less duration in that zone. This could result in an overestimtion of survival
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However, the slower migrating Wnthrop control groups may not be experiencing
greater nortality than the test groups in the control zone based on indirect
conparisons with in-river marked groups. The SMP control groups migrated to MNary
60% sl ower than in-river branded spring chinook released at Priest Rapids. The
proportion of these hatchery and in-river groups recovered at MNary and John Day
was nearly identical, indicating simlar relative survival (Table 23). No in-river
st eel head groups were available for conparison with the Wells and Lyons Ferry
control groups.

Since snoltification levels often intensify after release (Rondorf et.al., 1985)
and a period of nmigration in the river, the assunption of behaviorial simlarity
bet ween test and control groups may change dramatically by the tine the test fish
are in the control zone and both test and control groups are passing the recovery
site. Because of this potential inpact on the design assunptions, an added
objective of the 1987 SWP | ooks at snoltification |evels of test and control groups
at tine of release and time of recovery.

In addition, stress will be investigated in the 1987 SMP at tine of release
since test and control groups do not experience the sanme degree of transportation
time to the release sites. Wnthrop spring chinook controls are trucked 3.5 hours
to below Priest Rapids Dam whereas the test fish are not trucked at all. Wells
steel head controls are trucked 2.5 hours to the same site, whereas test fish are
trucked only 0.5 hours. Lyons Ferry steel head controls are trucked 90 minutes to
bel ow | ce Harbor Dam whereas test fish were trucked only 20 minutes to bel ow
Little Goose Dam  Therefore, different stress levels may be experienced by test
and control groups. The migration speed differential between test and contro
groups is greatest for Wnthrop spring chinook, next for Wlls steel head, and
| east for Lyons Ferry steelhead. This is the sanme order obtained for the

differential between test and control groups in trucking time to the release site
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TABLE 23

Percent age branded spring chinook recovered at Rock |sland, MNary,
and John Day Dans.

G oup Br and

W nt hrop

WTL RA-7c-1
WC1 LA-7C- 3
W T2 RA-7c- 3
WC2 LA-7C 1
W T3 RA-7T- 3
W C3 LA 7U- 1

Leavenworth

I n-Ri ver

LA-7T-1

Priest

Rel ease
Nunber

34466
12001
34485
11989
34353
11904

40602

Rapi ds Rel eases

LA-RH-1
LA- RR- 1
LARH 2
LA-RR 2
LARH 3
LA RR- 3
LA-RH-4
LA-RR-4

9464
| 0438
12473
8898
7880
5250
5113
1521

In-River McNary Rel eases

LA-15-3
LA- TV-3
LA- ID- 3
LA- M 3
LA- 1F 3
LA- 1D 1
LAIM!

5620
5054
5168
5239
5329
5113
5079

Rel ease
Dat e

4/ 21
4/ 21
4/ 25
4/ 25
4/ 29
4/ 29

4/ 23

4/ 23-5/3
4/ 24-5/ 2
5/5-11
5/5-8
5/12-18
5/12-16
5/ 20- 25
5/19- 23

4173-515
5/ 6-7
517-9
5/9-11
5/11-12
5/17-20
5/ 30- 24

Percentage Recovered

RS

0.49

0.38

0.39

0.77

MCN

27.
47.
20.
54.
24,
53.

30.

53.
42.
48.
52.
67.
49.
48.
45.

N PO W w

O ©O© w ©O© b~ O© o O

JDA

19.

19.

o oo O N o N

22.

24.
18.
25.
28.
16.
18.
15.
18.

D ©O© © NN oo N oo o0

15.
14.
20.
19.
19.2
20.2
151

~ w ©o© -

JDA Date

50% Passage

5/21
5/18
5/ 25
5/18
5/ 25
5/19

5/ 23

5/ 17
5/18
5/ 20
5/ 20
5/ 24
5/ 23
5/ 30
5/ 29

5/8

5/11
5/13
5/ 15
5/ 16
5/ 23
5/ 28



The last replicate of both Wells and Lyons Ferry steel head rel eases showed a
decline in proportion recovered. This nmay be due to added stress experienced by
these fish which nay be nore smolted due to the later release date. Since the test
group al so experiences the reduced recovery rate, the inpact of this added
mortality factor on the survival estimates appears minor. In-river branded
steel head rel eased below Little Goose al so exhibited a decline in recovery
proportion at MNary and John Day over time (Table 24). The |ower proportion of
Lyons Ferry test groups recovered relative to the in-river groups may be a function
of residualism and initial hatchery related nortality.

The recovery proportion of Lyons Ferry steel head control groups is |ower than
that of test groups for 2 of the 3 replicates, resulting in survival estimtes in
the test zone greater than 100% Either control fish are subjected to higher
predation in the control zone than test fish, residualismis higher for the contro
groups, or the collection efficiency of control fish is lower at McNary than that
of test fish, or a conbination of all

One expl anation that has been suggested for the Lyons Ferry survival results is
that the control fish encountered unusual concentrations of predators near the
rel ease point. Past studies have shown that concentrations of predators can be
present in the tailrace of hyroelectric projects (Sins et.al, 1976-1978). This
hypot hesi s was tested by having the rel ease | ocation of the control groups on the
other side of the river from where they were released in 1985. Rel ease |ocation
did not appear to nmake any difference. It may be that control fish, being
concentrated together and disoriented immediately after release, are nore
susceptible to predators than actively migrating test fish below |ce Harbor.

Anot her explanation is that there is a higher level of residualismin MNary
pool of control fish than is experienced by test fish above |ce Harbor Dam |If

test fish become hold-avers in the test zone, the results would appear as increased
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TABLE 24

Percentage branded steel head recovered at Rock |sland, MNary,

and John Day Dans.

G oup Brand
Vells

VeT1 LA-7N-1
Ved RA--iP-1
WeT2 LA-7N-3
V2 RA- 7P- 3
VT3 LD 7N-1
W C3 RD- 7P- 1

Lyons Ferry

LyTI
Lyd
LyT2
LyC2
LyT3
LyC3

In-River

RA-7F-1
LA-7U-|
RA-7F- 3
LA- 7U-3
RD-7F- 1
LD 70 1

Little Goose Rel eases

LA-P- 1
LA-P- 2
LA-P-3
LA- P-4
LAW 1
LA-Y-2
LA-W 3
LA- W4

Rel ease
Nunber

29451
11780
30046
11575
29992
11943

30035
11998
20063
12034
20069
12018

4319
4176
4964
4150
4249
4250
4250
1.287

Rel ease
Dat e

5/1
5/1
5/5
5/5
5/9
5/9

4/ 21
4/ 21
4/ 25
4/ 25
4/ 29
4129

4/ 15- 27
4/ 29-5/ |
5/1-8
518-13
5/13-17
5/17-22
5/22-27
5127

113

Percentage Recovered

RIS MCN JDA
2.7 26.0 12.3
33.2 24.8
2.5 20.6 8.1
27.5 20.5
1.0 11.9 4.0
18.7 14. 4
36.6 21.2
33.0 25.7
33.7 18.5
37.8 25.8
26.9 11.5
25.8 13.5
- 50. 3 32.1
51.6 29.5
46. 6 31.5
51.7 22.9
53.3 21.3
46. 6 15.5
36.0 14.9
46.5 none

JDA Date

50% Passage

5/19
5/14
5/ 22
5/ 15
5/ 24
5/ 20

5/13
5/2
5/ 16
5/'7
5/ 17
5/ 10

5/4

5/9

5/ 15
5/21
5/24
5/ 29
5/ 31



mortality in the test reach, If an equal proportion of control fish become
hold-overs in the control zone, the impacts of holding over would cancel out. About
1.1% of Lyons Ferry test and 0.2% Lyons Ferry control fish from the 1985 survival
study releases passed McNary early in”1986. It ' is unknown 'what proportion of Lyons
Ferry fish actually wefe holderrs, siﬁce what is observed in the spring of 1986 is
only those fish surviving the additional year in the reservoirs above McNary.

The amount of residualism in the 1986 Lyons Ferry Hatchery releases is equally
unknown,, but it could be a significant proportion. One-third of the steelhead
collected at Lower Monumental after August 1, 1986, were from Lyons Fetrry Hatchery.
Virtuallf‘ail of the hatchery pfoducﬁioh released on-site aﬁd below LittleyGoose
Dam as part of the FPC survival studies were branded. A highér proporfion‘of fish
from the first and third survival test releases were recovered than from the second
survival test release. This second test release matched the migration pefiod of
the production release most closely. The second réplicate group did not have an
estimate of survival in excess of 100 percent.

The tﬁird explanatiﬁﬁ of diﬁferent collectioq efficiencyrof test and controls at
McNary will be discussed next. .- This discussion applies to Winthrop aﬁd Wells
groups in addition to Lyons Ferry groups. The survival design assumes that the
recovery rates of teét and control fish are equal at McNary. But before
investigating this assumption of equality of recovery rates ti.e., equal collection
efficiency), it is safe to conclude that behavioral difference between test and
control groups have océurred. rThese differencgs could create differential survival
in the control zone between test and control groups, thus causing the potential for
over-estimating survivél in the test reach} These behavioral differences could
also influence the recovery rate at McNary.

The issue of whether collection efficiency of the two groups is different may

best be investigated by comparing recovery proportions observed at McNary to those
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downstream at John Day. This conparison requires several assunptions pertaining
to mortality in John Day pool and collection efficiency at John Day. For this
anal ysis, additional assunptions are nade: (1) test and control groups experience
the sane nortality rate in John Day pool; (2) the same collection efficiency at
John Day Dam and (3) similar proportions renoved for transportation at MNary.
Neverthel ess, this approach can provide insight into how test and control groups
are recovered at MNary.

First, several potential scenerios are presented:

(1) If survival in the control zone is the same for test and control groups
and the collection efficiency at McNary is the same, survival estimtes
based on MNary and John Day recoveries should be very close.

(ii) If survival in the control zone is lower for control than test fish and
collection efficiency the same, the observed recovery proportion of
controls at McNary and John Day would be |ower than expected from (i).
An overestimation of test reach survival would result.

(iii) If survival in the control zone is equal anmpbng test and control groups
and the collection efficiency of control groups is lower at MNary, the
observed recovery proportion of controls would be |lower than expected
from (i) at McNary and higher than expected from (i) at John Day. An
overestimate of test reach survival would occur based on MNary

recoveries and an underestimate would occur based on John Day recoveries.

Proportions of test and control fish from Wnthrop, Wlls, and Lyons Ferry
hatcheries recovered at MNary and John Day dans result in survival estimates that
are lower at John Day in all cases (Table 25). If all assunptions are being met,
both recovery sites should produce simlar survival estimates for the test reach.

Deternmining which assunptions are being violated is not a sinple task;
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TABLE 25 'Test reach survival estimatés: based on McNary versus John Day test and
control recovery proportions.

McNary John Day

o : " Proportion ' Survival . . Proportion: - Survival

Group Replicate Test Control Estimate Test Control  Estimate
Winthrop 1 < .2735 4694 - .583 <0623 - .1985 . .314
2 .2029 .5489 . 370 .0568 .1953 .291
3 . 2394 . 5280 L 454 .0564 .2203 .256
Average .239 515 469 .059  .205 . 287
Wells 1 .2603 .3308 . 787 +1233 2484 . 496
2 .2040 ~ 2751 742 .0812  .2046 .397
3 ’ .1206 . 1857 . 649 .0399 1442 277
~ Average .195 . .264 726 .081 .199 . «390
Lyons Ferry 1 © 43633 .2990 1.215 .2118 . ,2568 +825
2 .3340 3736 - .89 .1853  ,2578 .719
3 2679 .2618 1.023 ,1152 .1350 .853

Average V322 . L3111 1,046 171 217 .799
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however, by scrutinizing key conponents (i.e., test and control zone survival and
project collection efficiency) incorporated in the survival estination, it may be
feasible to hypothesize which assunptions are not being net.

In the analysis to follow, an attenpt was nade to nodify val ues of the key
conponents in order to nmake the expected recovery proportions match the observed
proportions of test and control fish at McNary and John Day sinultaneously. A
schematic of the key conponents involved fromrel ease to recovery site and fornul as
for conmputing expected recovery proportions at McNary and John Day are shown in
Figure 30.

To sinplify the approach, several additional assunptions and val ue assignments to
key components were nade. The average of the proportions and survival estinates
fromthe three replicates (Table 25) is used, since relative changes between MNary
and John Day-based survival estimates are fairly consistent across replicates.
Initial values assigned to survival in the control zone to MNary and additiona
control zone to John Day are set to 0.8 (i.e., 20% nortality in each control zone)
Since the passage index at McNary essentially adjusts the nunber of fish collected
to the expected nunber collected as if no spill is occurring, the fish guidance
efficiency (FGE) val ues of 83%for spring chinook and 76% for steel head given in
Kcrma, et.al.(1983) are used. Fish are then given the option of passing the
project through the bypass systemwith a 2 percent nortality assigned or passing
through the turbine units with a 10% nortality assigned (see formulas in Figure
30). The proportion using the bypass systemthat are not transported have an
opportunity to continue their migration to John Day. The proportion renoved for
transportati on was obtained by adding the nunmber collected in the "B' tank through
June 1 and nunber collected after June 1 in both tanks and dividing by total
collected for the brand group of interest. An average of the three replicates is

used for the transportation conponent.

117



FI GURE 30 Illustration of nethodol ogy used to derive expected proportions

recovered at McNary and John Day dans based on various survival

conponents fromrelease to recovery site and collection efficiency
at recovery site.

M d- Col umbi a Snake River
WVE RR RI VWA PRD )'!C;"I'1 JDA LGS LMN | CH I\tlI\/I"I‘1 JDA
HAA——— S !
] By E) g E,
f‘ ~— ? e —~—" — e Y —— o —~
So T So Scl Sc2 sc> ST so Scl 802
30 = Survival after initial nortalities related to hatchery condition
ST = Survival in test zone
SCI = Survival in control zone to McNary Dam
SC2 = Survival in additional control zone to John Day Dam
El = Collection efficiency at MNary. Since passage index adjusts collection
to a no spill condition, the FGE estimate used here.
E2 = Collection efficiency at Unit 3 John Day.
Tl = Proportion transported at MNary.

Fornul as for expected proportions recovered

McNary--Test :

Pp (MN =5, 5¢ 5.y F
McNary--Control :

Pc (MCM = 50 Scl El

John Day-- Test:

Pr (JD) =S, S, 8, (B (1-T)(.98) + (1-E ) (.90)) S., Ey

John Day--Control :

»_ (J0H)

So Scl (El (l—Tl)(.98) + (1~‘E1)(.90)) SCZ E2
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Theoretically, the initial survival component S0 can be viewed as neasuring the
initial mortality hatchery fish experience when released. It applies a constant
reduction to both test and control groups above what may be viewed as nortality
occurring by migrating through a particular reach. In the analysis, this conponent
is conmputed as the proportional reduction necessary to obtain expected recovery
proportions close to the observed proportions at MNary given the estimted test
zone and assumed control zone survival values and assuned collection efficiency
(i.e., FGE value), Therefore, the interpretational value of S0 is relative to the
magni tude of the other survival estimates.

Theoretically, the conponent E2 woul d be the collection efficiency at Unit 3 at
John Day. However, this conmponent enconpasses nmore than FGE and spill efficiency
since only one gatewel| of a high fish passage unit is nmonitored. As was the case
with the preceding conponent So’ t he E2 conponent is conputed as the proportional
reduction necessary to obtain expected recovery proportions close to the observed
proportions at John Day. This proportion reduction is applied equally to test and
control groups.

The results of the investigation indicate that the average survival estimate for
the test reach may be too high for both the Wlls and Lyons Ferry test rel eases
based on MNary recovery proportions, but too low for the Wlls test releases based
on the John Day recovery proportions. The Lyons Ferry average survival estimate
based on John Day recovery proportions may be fairly reasonable. The average
survival estimate for the Wnthrop test releases appears quite reasonable based on
the McNary recovery proportions, and too |ow based on the John Day recovery
proportions. How these conclusions were reached are discussed for each hatchery
group in the follow ng paragraphs.

"The average survival estimate in the test reach for Wlls Hatchery steel head was

3% based on McNary recoveries and 39% based on John Day recoveries (Table 26).
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TABLE 26 Comparison of predicted test and control group proportions recovered at McNary and John Day
dams given three survival estimates for mid~Columbia test zone for Wells Hatchery steelhead.

Observed Predicted -
Survival ' - . Proportion Proportion
Recovery per ‘ : Recovered Recovered

Group Site Project ST So _Scl E1 T1 Sc2 E2 MCN JDA MCN JDA
WeT MCN .94 .73 448 .76 .47 .08 .63 .195 .081 .195 .079
WeC MCN —-= — 44 .8 .76 .45 .8 .63 .264 .199 .268 .108
WeT JDA .83 .39 .82 .8 .76 .47 .8 .63 .195 .081 .194 .079
WeC JDA — - .82 .8 .76 .45 .8 .63 L2646 .199 .499  .201
WeT Neither .86 .47 .69 .8 .76 .47 .8 .63 .195 .081 .197 .080

WeC Neither —- —= .69 - .8 .48 .45 -8 .63 .264  ,199  .265 .202




How the various key components are conputed in this table as well as in the
subsequent tables for the other study groups is as follows. The first two rows
refer to McNary as the recovery site ("MNary-based estimate"). The conponent SO
is conputed to make the predicted McNary test and control recovery proportion agree
to the observed. The next two rows refer to John Day as the recovery site ("John-Day
based estimate"). The conponent So is reconputed to bal ance the predicted and
observed test proportions at MNary, and the predicted control proportion is sinply
computed using this So value. The conponent E2 is conputed to balance the predicted
and observed test and control proportions at John Day. The val ue of E2 is then
applied to the test and control groups in the first two rows, The expected test
and control proportions at John Day for a MNary-based estimte are now conputed.

The outcome is that the observed proportion at John Day is higher than expected
if the McNary-based values are "true", and the observed control proportion at
McNary is |ower than expected if the John Day-based values are "true". These
conditions would inply that the collection efficiency at MNary is |lower for
control than test groups assuming survival in the control zones is the same between
groups. The result would be that the MNary-based estimate was too high and the
John-Day based estimate too low. If the MNary-based estimate is in fact "true"
then one would have to assume over 50 percent of the test and control groups
experience initial nortality soon after release. It woul d appear unlikely that S0
woul d be so low, and then survival per project be so high (94%.

The last two rows of the table give a hypothetical survival estimate for the
test zone and a revised value for SO between the original two estimates. This
illustrates that reducing the collection efficiency on Wlls control groups can
provi de expected recovery proportions conparable to the observed proportion at both
recovery sites. The reconputed S0 appears more reasonable as a neasure of initia

mortality of hatchery fish after release and the 86% survival per project estimate
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which includes reservoir nortality, appears more reasonable. This exercise does
not denonstrate that the test zone survival should be 0.47, but rather inplies that
the estimate based on McNary recoveries may be high due to violation of design
assunptions.

The average survival estimate in the test reach for Lyons Ferry Hatchery
st eel head was in excess of 100% based on MNary recoveries and 80% based on John
Day recoveries (Table 27). The observed recovery proportion of control fish at
McNary was |ower than expected if the John Day-based estimate is "true". This
woul d inmply that the collection efficiency for the control group was |ower than
that of the test group, and the test survival estimate |ower than actual. However ,
it is unlikely that survival per project is higher than that obtained by the
John-Day based estimate. By assuming a reduced survival on the control group and
| ower collection efficiency operating sinultaneously, it is possible to get
agreenent between control and test group recovery proportions atboth sites and
still maintain an estimate of test reach survival simlar to that based on John Day
recovery proportions.

What can be concluded fromthis exanple is that the unrealistic (greater than
1009 survival estimates based on MNary recovery proportions are due to violations
of the design assunptions. Snall changes in survival and collection efficiency can
lead to nore reasonable estinates

The average survival estimate in the test reach for Wnthrop Hatchery spring
chi nook was 0.47 based on McNary recovery proportions and 0.29 based on John Day
recovery proportions (Table 28). The observed recovery proportion of test fish was
| ower than expected at John Day if the MNary-based estimte is "true". The
observed recovery proportion of test fish was higher than expected at MNary if the
John Day-based estimate is "true". No feasible adjustment can be nade for the test
group in the MNary control zone, S or collection efficiency value, E., to

cl’ 1
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TABLE 27  Conparison of predicted test and control group proportions recovered at MNary and John Day
dams given three survival estimates for the |ower Shake River test zone for Lyons Ferry
Hat chery st eel head.

(bserved Predi cted
Sur vi val Proportion Proportion
Recovery  per Recover ed Recover ed
G oup Site Project _ST _So S_Ql _E1 ] T1 ng EZ_ MCN JDA MCN JDA
LYT MCN 1.00% 1.04 Not Applicable . 322 171
LyC MCN 311 217
LYT JDA . 89 .80 . 65 .8 . 16 41 .8 77 . 322 171 .395 . 168
LyC JDA - - - - .65 .8 . 16 .37 .8 77 311 217 . 220
LYT Nei t her . 88 17 .69 .8 .76 41 .8 17 . 322 171 323 171

LyC Nei t her -- - - . 69 .71 .63 .37 .8 17 , 311 217 .309 .218
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TABLE 28 Conparison of predicted test and control group proportions recovered at MNary and John Day
dams given three survival estimates for the md-Colunbia test zone for Wnthrop Hatchery
spring chinook.

(bserved Predict ed
Survi val Proportion Proportion

Recovery per Recover ed Recover ed
G oup Site Project S S S E T S E MCN JDA MCN JDA
_T _ 0 cr 1 N c? 2 __
WT MCN . 86 A7 .78 .8 .83 .14 .8 .45 . 239 . 059 . 243 , 090
WC MCN - - - - .18 .8 .83 .08 .8 .45 .515 . 205 .518 , 202
WT JDA .78 .29 .78 .8 .83 .14 .8 .45 . 239 . 059 . 150 . 056
WC JDA - - - - .78 .8 .83 .08 .8 .45 .515 . 205 .518 . 202
WT MCN . 86 A7 .78 .8 .83 .14 8 .30 . 239 . 059 . 243 . 060

WC MCN - - - - .18 .8 . 83 .08 .8 .45 .915 . 205 .18 . 202




obtain agreenent between observed and expected recovery proportions. Rather, only
by reducing either the test group survival in John Day pool, Scz, the collection
efficiency values, E2, or both, can agreenent be reached.

Although it is feasible that this reduction in proportion of test fish recovered
at John Day can be a function of |ower John Day pool survival or |ower collection
efficiency, only the reduction in conmponent E2 is shown in Table 28. The nedian
date of passage for the Wnthrop test groups was close to a period when both flow
in John Day pool was low and spill was very high. Passage counts on May 25 - 27
were extremely low. On average, 4.6% of the test fish were recovered on those
three days, whereas 22. 1% were recovered on the followi ng three days, May 28 - 30.
Spill levels averaged 44% of the flow on May 25 and 26 with flows averagi ng 205
kcfs, whereas on May 27 flows increased to 285 kcfs, and for May 28 - 30 flows
increased to 339 kcfs with spill levels averaging 19% over this four day interval.
It is apparent the Wnthrop test groups were nore affected by this project
operation than the control groups since the control group date of median passage
was up to a week earlier at John Day. It is feasible that the nmigration slowed
during the low flow days exposing nore test fish to predation than control fish,
or the spill efficiency in passing snmolts at high spill |evels may have been higher
than that inherent in the passage index adjustnent.

The conclusion of this exanple is that the MNary-based average estimate of test
reach survival is nore reasonable than that based on John Day recovery proportions.
The 86% survival per project appears reasonable and close in magnitude to the

hypot hetical estinates generated for steelhead.
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VI. HATCHERY RELEASES

The FPC worked closely with federal and state fishery agenies to ensure
that hatchery fish received favorable nmigratory conditions after their release.
The Water Budget managers neke flow and operations nmanagenent deci sions based
on arrival of fish at mainstem projects. Since nobst of these fish are from
hatcheries, it was necessary to he aware Of hatchery rel ease dates and
anticipate tine of arrival of these fish at nmainstemdans for the purpose of
maki ng operations requests. 'The FPC reported hatchery releases in a Wekly
Report which was sent to all entities interested in the juvenile mgration.

Annual ly, nillions of juvenile hatchery-reared salnonids are rel eased above
Bonneville Damto begin their mgration to the ocean. About 66.3 mllion hatchery
sal noni ds were reieased in 1986 (Table 29); this was about 2.4 mllion nore than in
1983 and 1985, dnd about 8.8 mllion less than in 1984, Juvenile release totals in
the Snake River have been increasing annually with additional |ower Snake River
ccnpensation hatcheries on line. Both the nmid and |ower Colunbia hatchery rel ease
totals for 1986 were about the same as 1985 and |ower than 1983 and 1984. The
"tule" stock fall chinook releases have decreased by about 7 mllion since 1983,
mainly due to reduced adult returns and subsequent |ess egg/fry production.

The fish totals shown are those which were planted at hatcheries or hauled to
streans generally from fish releases nade from Septenber 1, 1985 to August 31,

1986. W belived this time period gives the best picture of fish migrating in
1986 For example if sub-yearling spring chinook were released in Septenber 1985,
they would be included as a 1986 m grant unless the fish agency recomended that
this release group be classified as 1985 out m grants,

Not all fish which are released fromhatcherieswill migrate. Thus. the release
totais only represent those which are actually accounted for at release time The

agency releasing the fish makes the final decision as to the migration year.
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It should be noted that rel eases do not include fry outplants nmade in various
streans in |daho, Wshington, and O egon. Since there are no set estimtes of
fry/smolt survival for the Colunbia Basin, release totals are not included for fry
plants.  About 945,000 spring/sumer chinook fry and 3 nillion steelhead fry were

outplanted in 1986 in ldaho, which illustrates that outplanted rel eases are

substanti al .
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River Area

1986°
Snake R.
Mid-Col. R.

Lower Col. R.

TOTAL

1985
Snake R.
Mid-Col. R.

Lower Col. R.

TOTAL

1984
Snake R.
Mid-Col. R.

Lower Col. R.

TOTAL

1983
Snake R.
Mid-Col. R.

Lower Col. R.

TOTAL

1

2

TABLE 29 SUMMARY OF FISH RELEASES BY SPECIES AND RELEASE AREA FROM 1983 TO 1986

Spring Summer Fall Chinook

Chinook Chinook Brights Tule Coho Steelhead Total -
5,513,135 982,443 2,271,520 o 0 7,586,945 16,354,043
4,437,238 1,992,057 10,385,476 0 554,563 1,494,630 18,863,964
6,581,373 o - 4,276,328 14,797,393 4,883,127 566,627 31,104,848
16,531,746 2,974,500 16,933,324 14,797,393 5,437,690 9,648,202 66,322,855
7,086,889 781,405 1,317,921 0 0 5,849,153 15,035,368
4,715,729 1,630,322 10,689,637 0 388,790 1,344,712 18,769,190
6,344,905 0 5,298,276 15,505,925 2,162,846 738,290 30,050,242
18,147,523 2,411,727 17,305,834 15,505,925 2,551,636 7,932,155 63,854,800 -
8,054,425 356,673 427,191 0 0 6,214,760 15,053,049
6,129,744 1,240,865 15,548,324 0 517,100 1,422,329 24,858,362
6,398,645 0 3,604,403 20,773,294 3,905,834 534,124 35,216,300
20,582,814 1,597,538 19,579,918 20,773,294 4,422,934 8,171,213 75,127,711
5,626,000 264,000 115,000 0 0 3,475,000 . 9,480,000
4,369,017 1,608,798 12,537,557 0 1 535,029 1,235,000 20,285,401
4,743,230 0 2,370,249  21,200,000° 5,385,004 447,000 34,145,483
14,738,247 1,872,798 15,022,806 21,200,000 5,920,033 5,157,000 63,910,884

1983 Tule Fall-Chinook numbers are estimated.

1986 data is preliminary; includes revisions through 1/30/87.

Note: 210,000 sockeye were released 6/84 by IDFG in Stanley and Alturas Lake (Snake River area).



VIT. CONCLUSIONS and RECOVIVENDATI ONS

o The 1986 average January through July runoff was 21% above average in the Snake
Ri ver, 8% bel ow average in the mi d-Col unbia, and 1% above average in the |ower
Col unbi a. For conparisons of travel time and survival of salnmonid nmarked groups
in the 1984 - 1986 SMP studies, 1986 was an internmediate flow and spill year
between the higher flow and spill year of 1984 and the lower flow and spill year
of 1985.

0 Passage indices, which provide a relative neasure of run magnitude, are
conmparabl e anmong years for a given species at a particular project. This
conparison is accurate to the extent that collection efficiency remins
relatively stable among years. Mnor relative changes (i.e., less than 25% in
passage indices occurred between 1985 and 1986 for all species at Lower Granite
and all species except coho at McNary. Mich larger relative changes occurred
between 1984 and 1985 for all species at these two projects. Large relative
changes (i.e., 200% and above) in passage indices occurred between 1985 and 1986
for sub-yearling chinook and coho at Rock Island,

Recommendation: Future research should be directed at evaluating collection

efficiency at key collection sites such as McNary, Lower Granite, and Rock Island.

o Sampling occurred at: Lewiston trap from March 15 through May 29; Lower Granite
fromApril 5 through July 24; Lower Monunmental from March 25 through August 23;
Rock Island from April 1 through August 31; MNary from March 26 through
Septenber 26; and John Day from March 28 through Cctober 30.

o At Lower Granite, yearling chinook appear to have been migrating slightly
earlier each year since 1984, while steel head have been consistent in mgration
dates over the three years. In the nmid-Colunmbia, spring chinook migration
timng began about one week later in 1986 than 1985; but the date of nedian
passage was close both years. Steelhead migration dates at Rock Island were
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consistent between 1985 and 1986, coho migration was about one week earlier in
1986 due to an earlier hatchery release, and-the sub-yearling chinook date of

- median passage was a full month- earlier due: tothe sustained high flow and spill
during the first 10 days of June, McNary migration timing of yearling chinook,
-sub~yearling tchinook,. steelhead and sockeye was fairly consigtent among the
three years 1984-1986, 'Coho migrated past McNary about 2 weeks later in 1985
‘than ip 1984 or: 1986, apparently due to the later hatchery release date.and
lower flows in 1985, The migration timing at John Day in 1986 was very similar
to McNary. for steelhead, coho and sockeye, while the yearling and sub-yearling
chinook date, of median passage was 4 and 12 days-later, respectively. Due to
the high spring flows and associated high spill levels from the end of May
through .the first 10 days of June,. exceptionally large'collections of wild
sub-yearling chinook fry were made earlier than usual at Rock Island; McNary and
John Bay in -1986. . - - - TR .

A large number .of brand groups, both hatchery and in-river marked smolts, were
available to-estimate travel time:in various reaches ‘of the basin this year..
Results from branded fish marked: for the Smolt Monitoring Program ‘were augmented
with travel time results from other hatchery evaludtion and transportation
research releases. 'In general, the following.summarizeg the travel time ¥
patterns expressed in terms of migration speed observed in 1986. Yearling
chinook averaged approximately 1l miles per.day in the lower Snake (from Lower
Granite to McNary), 10.5 miles/day in.the mid-Columbia (from Methow River to
McNary) and 20 miles per day from McNary to John Day. :Sub-yearling chinook
groups ranged from about '3 .to 6 miles/day when migrating through John Day pool.
They appear to reside in John Day pool for up to.one month before moving
downstream. Sims, et.al. (1984) found that sub~yearling chinook were residing
in John Day pool for about 22 days. This makes their migration speed greater

than 3 miles per-day. Steelhead averaged between 15 and 20 miles/day in the:
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lower Snake (between Lower Granite or Little Goose and McNary). In the
mid-Columbia (between Methow River and McNary), steelhead traveled at a speed of
approximately 15 miles/day. From McNary to John Day, steelhead appear to travel
about 35 miles/day, but these may be overestimates based on the Section V
discussion of reliability of John Day pool travel time estimates for steelhead.
Comparison of travel time from Lower Granite to McNary between freeze branded
and PIT tagged Dworshak spring chinook and steelhead showed close agreement for
steelhead and a one week difference for spring chinook. The dates of median
passage at Lower Granite were within one day for all paired groups. Likewise,
the dates of median passage at McNary were within one day apart for steelhead
groups. However, the date of median passage at McNary was 6 days earlier for
the spring chinook PIT tagged group than that for the freeze branded group. In
all cases, PIT tagged groups were recovered in greater proportion at both

sampling sites than were the freeze branded groups.

Recommendation: NMFS has a proposal to investigate at differences in recovery rates

between freeze branded and PIT tagged smolts in the 1987 SMP, That study should

address possible causes for the difference in timing of the recovery distributions

of freeze branded and PIT tagged spring chinook at McNary.

Average travel time per project of the 1984~1986 SMP branded groups compared
favorably with the travel time per project to flow relationship generated with
data spanning the past 14 years between lower Granite and John Day.

Survival estimates within the mid-Columbia from the Methow River to below Priest
Rapids Dam were obtained for Winthrop Hatchery spring chinook an& Wells Hatchery
steelhead. Survival of Winthrop spring chinook averaged 46.8% and survival of
Wells steelhead averaged 72.2%. This gives an average survival per project

estimate of 86% for Winthrop spring chinook and 947 for Wells steelhead. An
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examination of the recovery proportions of Winthrop and Wells test and control
groups at both McNary and John Day: suggests that the Winthrop group' survival
estimate appears reasonable, but the Wells group survival estimate may be biased
high due to potential design assumption violations (see Section V discussion).

o For the second year, survival estimates in the lower Snake River from below
Little Goose to below Ice Harbor Dam greater than 1007 were obtained for Lyons
Ferry steelhead. An examination of the recovery proportions of Lyons Férry test
and control groups at both McNary and John Day suggests that biased estimates
may be due to -assumption violations (see Section V discussion).

Recommendation: In conducting survival studies with test and control releases, .

examination of whether the assumptions are being violated is an important
consideration. This is not an easy task since the researcher cannot directly test
for assumption violations. In the 1987 SMP, investigation of the smoltification
levels and stress of test and control groups at release, and at McNary upon
recovery, is planned. This would provide indirect evidence of differences between
paired test and control groups that could violate design assumptions. In additionm,
since achieving mixing at McNary is not possible for test and control groups
released long distances apart, further research is needed into whether the
assumptions inherent in the passage index adjustment are reasonab;e (e.g., spill
efficiency equals 1.0).' Assessment of whether collection efficiency is stable over
time within the year and among years at McNary would be useful. Also the effect.of
smoltification level on collection efficiency needs to be reséarched, Different
release strategies may need to be explored if excessive mortality is occurring at
release site following. a truck release. In conclusion, design assumﬁtions need

more thorough scrutiny in future years,
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APPENDIX I: 1986 Columbia Basin Hatchery Releases

Hatchery Releases

Summaries of hatchery salmonids released into the Columbia River Basin above
Bonneville Dam are presented in Tables A-l and A-2. Table A-l includes
hatchery releases made between September 1, 1985 and August 30, 1986 that were
classified as active migrants in 1986, Table A-2 includes releases made in
1986 that were classified as 1987 migrants.

Each report is organized in alphabetical order by agency and hatchery,
respectively. Within each Agency/Hatchery section the individual releases are
in ascending‘order by the start date of the release. The number of releases
and total number of fish released 1s summarized by hatchery and agency. Table

headings requiring clarification are defined below:

AGCY = The agency, tribe or private company responsible for the release,
identified by an acronym.

BRD YR = Brood year; the year of egg production.

MGR YR = Migration year; the year that all or the majority of the fish

release are expected to migrate,

RELEASE DATES = The start and end dates of the release period.

ZONE = Major river zone of the release site; LCOL = Lower Columbia River
system; MCOL = Mid-Columbia River system; SNAK = Snake River

system,

" FPC LOT ID = An identification number assigned by the FPC to each hatchery
release.

Brand Releases

The brand release table (Table A~3) summarizes freeze branded fish released
above Bonneville Dam from September 1, 1985 through August 30, 1986. Branded
fish released below Bonneville as part of the FPC/COE traﬁsport study are also
included in this table. Table A-3 is organized similarly to the hatchery
release tables (Tables A-1 and A-2). Each major release in the brand release

table (identified by a unique lot ID) includes one or more groups of freeze

1-2



brand releases. FEach freeze brand group within a major release has a unique
conmbi nation of brand location, brand synbol, and brand rotation. The agency,
hatchery and lot ID associated with a nmajor rel ease group can be used to
reference additional information from the hatchery release tables. Mjor
freeze brand releases listed in Table A-3 with the hatchery identified as
"non-hatchery" (i.e., originating fromcaptures of actively migrating fish) are
not listed in Tables A-2 or A-3. Freeze branded fish rel eased as part of the
FPC Snolt Mnitoring Programare identified with a "Y" under the "FPC Brand"
heading. The nunber of freeze brand releases and total nunber of fish released

are summarized by major release group (i.e., lot 1D), hatchery, and agency.

These totals are indicated by asterisks on the table margins.
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NATIONAL MARINE FISHERIES SERVICE

PAE NO. i

FROGRAM WBCS70 FISH PASSABE DATA SYSTEM
TIME 13,1439 * Hatchery Relezses & 7))
----------- RERREN % A R M
* These data are ereliminary and have heen derived from various sources. For *
» verification and/or origin of data, contact the operators of the Fish Passage Data #
* Sysies at (503) 230-4290 ]

FROM 6/11/89 70 12/31/86

AGCY HATCHERY...:.., SPECIES...... BRD SIZE MGR RELEASE NUMBER RELEASE SITE RIVER covecossssennes FPC COMMENTSsseececotcsrcssrsrscrsscerstescesnesssrssnrtsssecars
_______________________ JSIOCK YR #4%k YR DOTES _ BELEASED NAYE ZONE 10T 1D
IDFG MCCALL SU CHINOOK e4 21 86 3/24/86 970,348 S F SALMON R S F SALMON R SNAK 84018 31X QT 10-30-(10,11,12)
SALMOH R, 3/31/86 50,785 CWT 10-28-(4 & 12), 43,487 FB.
» HATCHERY TOTAL, 970,348 FROM 1 RELEASES *
NIAGARA SPRING STEELIEAD 85 25 84 11/03/85 330,520 HELLS CANYON  SMAKE R sNAK 84005 100X 4D CLIP.
11/45/83
5 86 3/24/86 614,038 FAHSIMERODI H PAHSIMERDY R SHAK 84001 100X AR CLIP,
4/05/86 ) 39K LV-CHT 10-28~(16 & 17).
5 86 4/05/8% 245,320 FANTHER CRX SALHON R SN 84002 100% AD CLIP,
4/03/86 30,829 LV-CMT,
3 86 4/15/86 817,495 HELLS CANYGH SWRE R SHAK 86004 100X AD CLIP. SOK FB.
5/02/88 41K LV-CUT 10-28-41.°
» ‘ HATCHERY TOTAL, 2,010,373 FROW 4 RELEASES &
PaAHSIMEROT H SU CHINOOK 84 146 86 3/15/86 12,095 PAHSIMERCI R PAHSIMEROI R SNAK 85006 VOLITIONAL RELEASE.
PPER SALAON R. 3719786
S CHINODK 84 16 86 3I/15/Bé 80,948 PAHSIMEROI R PAHSIMERDI K SNAK 84014 VOLITIONAL RELEARE.
UPPER SALMON R, 3719786
- HATCHERY TOTAL. 93,043 FROM 2 RELEASES *
RAPID RIYER H  SP CHINDOK 84 22 8 3/15/B6 1,594,688 RAPID RIVER RAPID R SNAK 86013 44,692 FB.
RAPID RIVER 4/07/86 309K CWT 10-30-(13,14,13) FOR STOCK CONTRIBUTIONM,
SP THINOGK 84 20 Bs 3/26/Bb 140,000 HELLS CANYON SNAKE R SNAK 85014 44,754 FB.
RAPID RIVER 3/21/86
* HATCHERY TOTAL. 1,734,688 FROM 2 RELEASES *
RED RIVER SF CHINDOK 84 30 85 3/31/86 135,800 FRED R RED R SNAK 86015 PLANTED OCT, 85,
RAPID RIVER 4/04/88 - VOLITIONAL RELEASE (ACTUAL START DATE OF MIGRATION UMKNOMM,
, DATE ESTIMATED).
= HATCHERY TOTAL. 136,800 FROM 1 RELEASES L]
SATOOTH H SP CHINOOK 8 26 86 3/11/B6 347,481 SAWTOOTH H - SALMON R SNAK 86017 80K CWT, 35,851 FB.
B UPPER SALMON K. 3/11/84 -
SP CHINOOK B4 - 28 86 3/18/8% 108,690 E F SALMON R E F SALMON R SNAK 84007
£.F. GALMOH R. 3/19/86
- HATCHERY TOTAL. 456.171 FROM 2 RELEASES L
.3 R SCENCY TOTAL..» . 3:401,823 FROM 12 RELEAGES ]




NATIONAL MARIME FISHERIES SERVICE

PROGRAM WBCA70 FISH PASSAGE DATA SYSTEM PAGE NO. 2
TIME. _11.14,32 s Hatchery Beleases
SRR RN
% These data are preliminary and have been derived fros various sources. For *
# verification and/or origin of data. conhc{ the operators of the Fish Fassage Dats *
% Syshe- at {503) 230-4290. - #
R HHEHEHHHHEHHHHEHHHE N
FRON 671178570 12/31/86
AGCY HATCHERYeevsese SPECIESssense  BRD SIZE MOR  RELEASE NUMBER RELEASE SITE RIVER sosevevonavenes FPC COMMENTS ossvssersresnesrscscarcrosssersstasensossssssessees
- - _STOCK R 2/1b YR DATES. __ RELEASED - - . - NANE ZDNE - LOT- ID = . :
ODFW IRRIGON FA CHINDOK 84 5 86 3/21/86 90,841 - UMATILLA R UMATILLA R LCOL 86062 100% CWl.
BONMNEVILLE URB 3724785 REL. AT HINT!I]'\'N HOLDING POND, RM 60. VOLITIONAL RELEASE,
FA CHINOOK B84 5 86 3/22/85 100,000 UMATILLA R UMATILLA R LeaL 860469 REL LY mrm i
- V 3/25/86 : ’ . POND, R¥-80. V(I_ITIENN. RELEASE.
U STEELHEAD 85 ° 5 85 4/29/86 115,437 LI SHEEF CRK IiAHA R SNAK 85067 100XAD, 26K
naAHA 4/30/86 . 50X AD-LV-CWT 7-37—(60&61)
S STEELHEAD 85 5 86 4/29/86 194,553 WALIVA H - WALLOWA R SHAK: 85068 100X AD, -
GALL OulA 5/05/85 APPROX 40% AT 4/LB WITH 75X AD-LU-CWT 7-37-(62853) & 29K FB
. i = ) APPROX 60X AT S/LB WITH 50X AD-LV-CHT 7-38-(01%02) & 29K FB
Fa CHINDDK g5 86 B4 6/09/86 2,029,258 . WMATILLA R . UMATILLA R LeaL 84063 210K AD-CMT 7-38-(33-42)
BOMNEVILLE URB 6/31/86 -
P CHINDOK - -3 85 6/11/64 379,450 GRANDE RONDE R GRANDE RONDE R SHAK 85079
CARSON &/16/B6 . - s -
6P CHINOOK 85 23 86 A/18/B6 92,680 . HOOD R HOOD R LooL 84078
N CARSON 6/18/86
FA CHINOOK 85 12 84 10/16/56 35,574 UMATILLA R UMATILLA K LeoL 86076 100X LV CLIP CWT.
BONMEVILLE URB 10/16/86 REL AT MINTHORN HOLDING POND, RM &0,
P CHINOOK 85 20 87 10/21/85 75,000 WMATILLA R WHATILLA R LEoL 84075 100% VT,
CARSON 10/21/8% REL AT BONIFER HOLDING POND, RM 80.
» HATCHERY TOTAL. 3,112,793 FROM 9 RELEASES ]
LOOKINGGLASS H SP CHINOOK B4 32 86 T/19/85 104,000 LOOKINGGLASS CR GRANDE RONDE R SNAK 84070 100X AD-OMT.
CARSON 7/19/85 -
6P CHINOOK BA 19 9/18/85 373,454 LOOKINGGLASS CR GRANDE RONDE R SNAK 86071 27% AD-CMT, 40,237 FB.
CARSIN 9/18/85 .
SP CHINOOK 17 86 11/01/85 277,997 LOOKINGGLASS CR GRANDE RONIE R SNAK 86072 . 36.9% AD-QWT.
CARSON 11/01/85
SF CHINDOK 84 10 86 11/23/65 90,233 LOOKINGGLASS CR GRANDE ROMIE R SMAK B4AOTS 59% AD-CWT.
CARSON 15/23/85
P CHINDOK 11 B 3/28/B6 35,014 TMHAHA R IMNAHA R SNAK 84054 100X AD-CWT.
IMNAHA 3/28/86




NATIONAL WARINE FISHERIES SERVICE

PROGRAM WBCA?0 FISH PASSAGE DATA SYSTEM PAGE NO. 3
I 11.14,37 * Hatchery Releases DATE__1/30/87
AR " HHHHHHY
# These data are prelisinary and have been derived from various sources. For ®
* verification and/or origin of data, contact the operators of the Fish Passage Data *
% Systea at (503) 230-42%0, *
FROM 6/11/85 10 12/31/86
AGCY HATOHERY.sos000 SPECIES..c... BRD SIZE MGR  RELEASE MMBER RELEASE SITE RIVER scovesssonncees FPC COMENTS s ccereserertarsoscorseccsorsosssssnascsnsransassseans
{_STOEK YR #/1ib___YR DAIES. RELEASED NAME ZONE LOT_ID
ODFW LOOKINGGLASS M 6P CHINDOK B4 11 B4 4/01/B6 47,708 LODKINGGLASS CR GRANDE ROMDE R SNAK 84053 100X LV,89% AD-CWT,
LOOKINGGLASS 4/01/86 B
P CHINDOK 84 11 86 4/01/8B6 100,070 BIG CANYON CRK WALLDWA R SNAK 85056
CARSON 4/01/86
P CHINOOK 84 12 86 4/01/8% 315,557 LOOKINGGLASS CR GRANDE RONDE R SNAK 84037 49% AD-CWT, 40K FB
CARSON 4/04/86
SP CHINOOK 84 10 86 4/02/Bé 100,136 CATHERINE CRK GRANDE RONDE R SNAK 85058
CARSON 4/02/84 ,
6P CHINOOK 84 14 86 5/01/84 238,098 LOOKINGGLASS CR GRANDE RONDE R SNAK 84080
CARSON 5/01/84
SP CHINDOK 85 St 87 ;/1;/& 838,543 LODKINGGLASS CR GRANDE RONDE R SNAK 85083 100X CWT 7-39-(54 & 55),
/117
- SP CHINDOK 85 52 87 7/29/86 37,760 CATHERIME CRK GRANDE RONDE R SNAK 85082
1/29/86
CHINOOK 85 24 87 9/24/B6 163,275 LODKINGGLASS CR GRANDE RONDE R SNAK 85084 26K CWT-AD 07-38-3,4,
LOOKINGBLASS 9/24/86 A0K FB
&P CHINOOK 85 24 87 11/01/85 154,886 LOOKINGBLASS CR GRANDE RONDE R SNAK 85085
L 11/01/86
L] HATCHERY TOTAL, 2,157,531 FROM 14 RELEASES =
0AK SPRINGS B STEELHEAD 85 4 86 4/07/Bé 82,816 HOOL R HOOD R LcoL 86065 100X AD CLIP.
S. SANTIAM 4/11/86
STEELHEAD 85 8 86 5/01/86 04,137 UMATILLA R UMATILLA R [An: § 85064 100X AD CLIP -
UMATILLA 5/04/86 REL AT HHIFER HOLDING POND, RN 80,
» HATCHERY TOTAL. 136,953 FROM 2 RELEASES b
‘ROUND BUTTE H  SP CHINOOK 84 6 B6 3/1../86 62,986 DESCHUTES R DESCHUTES R LcoL 86052 100% AD-CWT,
DESCHUTES 3/13/86
SU STEELHEAD 85 S 86 4/07/86 171,459 DESCHUTES R DESCHUTES R oL 85066 100% AD CLIP, 33X LP-RM,
DESCHUTES 4/14/85 . 67X LP-LM,
5P CHINDDK 84 8 85 4/05/86 212,898 [ESCHUTES R IESCHJTES R Lo 84051 62,994 AD-CUT 07-33-21,
DESCHUTES : 6/05/86 74,744 LU-N, 75,140 LP. VOLITIONAL RELEASE.
» HATCHERY TOTAL. 447,303 FROM 3 RELEASES =



NATIONAL MARIMNE FISHERIES SERVICE

PROGRAM WBCAT0 FISH PASSAGE DATA SYSTEM PAGE MO, 4
T 11,14,70 x Hatrharvy Ralaacoc ® BATE _1/30/87
% These data are preliainary and have been derived from various sources. For *
# venf)cahon and/or origin of data, contact the operators of the Fich Passage Data
’ % Systiem at {303) 230—4270. =
. M RRIHRIN HHAHHHBHHHRHHHRHOHERHE
‘ . FROM 6/11/85 7O 12/3i/86
| AGCY HATCHERY..svess SPECIES.sssss  BRD SIZE MGR  RELEASE MMEER RELEASE SITE RIVER coeesnevonnnnss " FPC W!ENTS..{.....’..............................-.............
Vi huus YR #/ib _ YR ____DAIES RELEASET HAHE. Z0iE. LGOI 1B
ODFW TROJAN POND Wil STER HEAD a5 5 86 3I/17/Bé 39,907 HOOD R HOOD R LcoL 845085
3/2i/86
» o HATCHERY TOTAL. 39,907 FROM 1 RELEASES ’ : »
2] AGENCY TOTAL:»se 3 5,894,487 FROM 29 RELEAGES L]

g-1



PROGRAM WBCA70
TIME__11.14,3%

NATIONAL MARINE FISHERIES SERVICE
FISH PASSAGE DATA SYSTEM

* Hatchery

Releases

3 B 22606 2636 3

% These data are preliminary and have bmen derived from various sources.
» verification and/or origin of data, contact the operators of the Fish Passage Data

% System at (503) 230-4290.

For

LB

ENERRRRELR

FROM  6/11/85 T0 12/31/86

6-1

AGCY HATCHERY....... SPECIES..v.c. BRD SIZE MGR RFLEASE NUMBER RELEASE SITE RIVER soevsoneccnssas FPC COMMENTS eevncsertesrresanrenttcsivesscessosonnseserancrnces
£ _SIOCK YR £/ih__ YB DATES  RELEASED NAME ZONE_ LOL_IB
USFW CARSON NFH SP CHINOOK 84 86 3/06/84 443,000 WNIND R WIND R Lo 86129
3/06/86
SF CHINOOK 64 86 4/11/86 99,970 UMATILLA R~ UMATILLA R LcoL 86137 REL AT BONIFER HOLDING
CARGON 4/13/84 POND, RM 80
6P CHINOOK 84 86  4/15/84 1,949,450 WIND R WINB R LeoL 85130 480K AD-CWT
4/15/84 16-(8 THRU 25).
EP CHINOOK 85 87 11/26/86 180,000 CARSON WFH WIND R Leo. 85130
11/24/86
] HATCHERY TOTAL. 2,672,430 FROM 4 RELEASES *
DUORGHAK NFH  £P CHINOOK 84 86 3/27/85 164,285 LGR FOREBAY SNAKE R SNAK 85120 100X FB.
LEMENUORTH 4/02/86 SPILL/BYPASS TEST.
SP CHINOOK a4 85 4/02/B% 506,320 N F CLEARWATER N F CLEARWATER  SNAK 86108 BOK CWT 10-28~43,10-25-20
LEAVENWORTH 4/03/86 40,675 FB.
STEELHEAD K 86 4/14/86 1,347,287 S F CLEARWATER SF CLEARMWATER  SNAK 85107 100X AD CLI".
"B" CLEARWATER 4/30/84 SO0K LV-CWT 05-17-29.
STEELMEAD 85 86 4/16/86 1,240,236 IMORSHAK NFH CLEARMATER R SNAK 85104 100% AD CLIP, SIK FB,
“B" CLEARNATER 5/13/86 INCLUDING 16K TRUCKED TO ABOVE CLEARMATER TRAP,
T LV-CHT 10-28-56, 05-17-(53 & 547,
STEELHEAD 85 86  4/24/84 369,845 M F CLEARWATER M F CLEARWATER  SNAK 86121 100X AD CLIP.
"B" CLEARWATER 5/07/86
* HATCHERY TOTAL. 3,627,974 FROM S RELEASES *
ENTIAT NFR 6P CHINOOK B4 19 86 4/22/86 835,000 ENTIAT R ENTIAT R MCOL 86124
. 4/22/88
* HATCHERY TOTAL. 835,000 FROM 1 RELEASES L4
HAGERMAN NFH STEELHEAD B84 86 11/05/85 56,833 HELLS CANYON SNAKE R SNAK 86134 100X AD CLIP,
“A"HELLE CANYON 11/15/85 SURVIVAL NOT 100X. 7
STEELHEAD 84 86 12/10/B3 91,688 LITILE SALMON R SALMOMN R SNAK 86135 " 100X aD CLIP.
"A" SANTOOTH 12/10/85 SURVIVAL NOT 100X.
STEELHEAD B84 86  1/07/86 125,587 LITTILE SALMON R SALMON R SNAK 84136 100X AD CLIP,
VA" SANTOOTH 1/09/86 SURVIVAL NOT 100X,



PROGRAN WBCATO
IIE 11.14,37

NATIONAL MARINE FISHERIES SERVICE
FISH FASSAGE DATA SYSTEM
* Hatchery Reigases

PAGE. NO. ]
DATE__L/30/81

HHHHEHEHEHHEHEE

% These data are preliminary and have been derived fros various sources.

# verification and/or origin of data, contact the operators of the Fish Passage Data

* Gyates at (S03) 230-4290.
e

For

»
%
%

L

FROM &/11/85 T0 12/31/86

AGLY HATCHERY:+os00ee SPECIESsvsvee  BRD SIZE MGR  RELEABE NUMBER RELEASE SITE RIVER sessvvevsvoases FPC COMMENTS s scsseosernsersorrsscscenascnssssnresrratsesetvocens
£ _STOCK YR #/1b YR DOTEE  RELEASED NAYE ZONE LOT ID
USFU HAGERMAN NFH STEELHEAD 85 5 86 3/26/86 525,316 £ F SALMON R E F SALMON R SNAK 84103 100X AD CLIP, 51,320 FB.
"B" SALMON R. 4/14/84 . 28,932 LV-CWT 10-28-20, REL 4/1-4/3.
STEELHEAD 85 5 8 3/21/86 699,715  SAWTOOTH H SALMON R SNAK 86101 100X AD CLIP, 52,300 FB.
"A" UPR SALMON 4/18/86 10,054 LV-CHT 10-28-01, REL 4/10.
. 41,389 LY-CUT 10-28-44, REL 4/10-4/11
STEELHEAD 85 4 8BS 4/17/B 302,303 HAZARD CREEK LITTLE SALMON R SNAK 85102 100X AD OLIP,
"A"HELLS CANYON 4/30/86 : 47,814 LV-CNT 10-28-(05 & 42). REL 4724,
» HATCHERY TOTAL. 1,801,442 FROM 6 RELEASES #
KOOSKIA NFH SP CHINGDX 84 16 86 3/26/BS 351,405 CLEAR CRK CLEARMATER R SNAK 86109
: CLEAR CREEK 3/21/856
* HATCHERY ‘TOTAL. 351,405 FROM 1 RELEASES *
LEAVENUORTH NFH SP CHINOOK B84 42 86 6/11/85 101,191 YAKIMA R YAKINA R HCoL 86138 K FB. -
6/11/85 REL -BY YAKIMA TRIEE.
= 67 CHINOOK 84 2 86 9/18/85 101,724 YAKIMA R YAKIHA R HCOL 86139 10K FB-AD-CMT 5-15-46.
P'_‘ TH 9/19/85 REL 150 MI FROM COLUMBIA RIVER. .
o 5P CHINOOK 84 2 8 ig;?zg;g 52,798 LEAVENNORTH NFH WENATCHEE R MooL 86143 26,800 FB-CNT 5-15-59,
SP CHINOOK BA 20 66 11/19/85 95,431 YAKINA R YAKIMA R HCOL 86140 10K FB-AD-CWT 5-13-47.
LEAVENWORTH 11/20/85
SP CHINOOK 84 7 8 3/28/8% 182,406 YAKIMA R YAKTHA R HCOL 86123 90X CUT 5-15-(48 THRU 51)
4/28/Bé 2X FB,
SP CHINOOK 84 17 86 :5% 1,970,000 LEAVENWORTH MFH WENATCHEE R MCOL 85122 40K FB.
SU STEELHEAD B84 7 85 4/28/B6 35,198 LEAVENWORTH NFH WENATCHEE R MEOL 86110 100X AD CLIP,
4/28/86 REL AT ICIQLE CREEX.
» HATCHERY TOTAL. 2,538,748 FROM 7 RELEASES * *®
LWHITE SALMON H  COHO 84 20 86 g;gg;gg 1,208,535 LWHITE SALMON R LWHITE SALMON R LCOL 856105
FA CHINOOK 85 18 86 4/14/86 85,930 LWHITE SALMON K LWHITE SALMON R LCOL 85118 100% AD-CWT
UPRIVER BRIGHTS I-14-(41 THRU 44),

4/14/86



PROGRAN WBC470

IIME 11,134,397

NATIONAL HARINE FISHERIES SERVICE

FISH PASSAGE DATA SYSTEM
* Hatchery

Releases

ARRERE

5 verification and/or ovig

% Systes at (503) 230-4290.

ROt eeTT

o
# These data are preliainary and have been derived from various sources.
in of data, contact the operators of the Fish Passage Data

For

i

| -

ABCY MATCHERY..veees SPECIES.ivess  PRD SIZE MNGR  RELEASE
/_ST00K YR #/ib___YR

USFW LWHITE SALMON H SP CHINOOK B4 11 86 4/14/86

4/14/84

SP CHINDOK 85 &7 86 5/14/86

LITTLE WMITE S/14/86

~5P CHINOOK BS 56 86 &/17/8

CARGON 6/19/8%

Fa CHINGDK 85 113 86 6/18/86

UPRIVER BRIGHTS 4/18/84

SP CHINDOK 8 54 85 /2086

&/20/8%

COHO 85 27 87 10/01/86

10/08/86

. HATCHERY TOTAL,

T coRING CRK MW FA-CHINOIK 85 124 86 3/06/8%

— TLE 3/06/84
— ..

FA CHINGOK 8 49 Bs 4/08/B

TULE 4/08/86

FA CHINDOK 85 86  5/06/86

UPRIVER BRIGHTS 5/06/86

FA CHINOOK 8 38 86 5/15/B

TWE 5/15/86

FA CHINDOK 85 86 5/15/84

UPRIVER BRIGHTS 5/15/86

FA CHINOOK 85 100 86 5/19/86

UPRIVER BRIGHTS 5/22/66

F& CHINOOK 8 90 85 5/20/85

UPRIVER ERIGHTS 5/20/86

FA CHINGOK 85 100 86 5/22/86

UPRIVER BRIGHTS 5/23/86

FA CHINODK 85 140 86 4&/04/86

UPRIVER ERIGHTS - 6/06/86

HATCHERY TOTAL.

DOIES |

FROM 4/11/85 T0 12/31/86

PAGE ND. 7
DOIE _1/30/87

MWUMBER RELEASE SITE RIVER cosornnncvasoee FPC COMMENTS s vooncoasossrtsiacunrsasnesrsseatasresssssoncsossens
BELEASED. NAHE ZONE LOT ID
412,212 LWHITE SALMON R LWHITE GALMON R LCOL 86131 S2K AB~CHT 5-14-(3% & 40}
803,736 WHITE SALMON R WHITE SALMON R LCOL 86133
500,000 WHITE SALMON R WHITE SALMON R LCOL 85132 REL ABOUT 20M ABOVE
. NORTHMESTERN DAM.
1,169,825 LWHITE SALMON R LWHITE SALMON R LCOL 86119 200K AD-CHT
: 5-18-(7 THRU 10), 979K—107/LR. 190K-—-145/B.
628,354 LWHITE SALMON R LWHITE SALMON R LCOL 86147
1,200,000 LWMITE SALMON R LWHITE SALMON R LCOL 85149
6,008,492 FROM B RELEASES M
3,726,782 SPRING CRK NFH  LOWER COLUMBIA- LCOL 86111 200K AD-CWT
B5~1-(9,12,13).
3,691,170 SPRING CRK NFH  LOWER COLUMBIA  LCOL 86112 200K AD-CWT
BS-1~¢10,14,15),
200,000 SOC SEC FPONDS  LOWER COLUMBIA  LOOL 86114 100X AD-CWY
B5-03-(12 THRU 15).
3,176,941 SPRING CRK NFH  LOWER COLUMBIA  LCOL 86113 200K AD-CWT BS-1-11,
BS-2-(8 & 9).
210,000 ROCKX CREEK LONER COUMBIA  LCOL 85115 626K AD-CUT
B5-2-(14 & 15), B5-3-(8 THRU 15), BS-4-(B & ),
1,801,360 YAKIMA R YAKIMA R MOOL 86117 10K FB, 200K AD~CWT
5-17-(82 & 63), 5-18-(5 & &),
180,000 KDCK CREEK LOMER COLUMBIA LCOL 86145
472,848 HANFORD MID COLUMBIA R MCOL 86116 100K AD-CWT
5-17-(58 THRU é1),
175,000 ROCK CREEK LOVER COLUMBIA LCOL 86144 ot
13,634,101 FROM 9 RELEASES »



NA SHER GERV .
PROGRAM WBCATO FISH PASSAGE DATA SYSTEM PAGE NO. 8
IIME__11.1%.39 #_ Hatchery Releases # _DATE 1/30/87
% 2% # * A
% These data ave preliainary and have been derived (rom various seurcess for =
% verification and/or origin of data, contact the operators of the Fish Passage Data #
& Systes at (503) 230-4290. e . #
FROM 6/13/85 TOD 12/31/86
ABCY HATCHERY.,ecoss SPECIES...... BRD SIZE MGR  RELEABE NUMBER RELEASE SITE RIVER sececrorrcasess FPC COMMENTS s eoessvessorssascrcottacsrsassssasersscsassessonron
- £_STOLK YB ik _ YR DATES ___ _RELEAGED NAME. Fit. 3 L01 1D .
USFW WILLARD WFH COHO BA 17 8¢ zigjgg 100,000 LWHITE SALMON R LWHITE SALMON R LCOL 86141
coHo B4 15 86 S5/14/84 2,457,168 LWHITE SALMON R LWHITE SALMON R LCOL 85105
o . 5/14/88
» HATCHERY TOTAL. 24,557,168 FROM 2 RELEASES . *
WINTHROP MFH &° CHINOUK 84 16 B 4/2i/B6 534,292 HETHOW R HMETHDW K BCOL 86125 103K 7B,
VINTHROP 4/29/86
SP CHINGOK 84 13 86 #Z1/8% 33,874 BELOW PRD 0AM MID COLUMBIA R MCOL 85126 100X FB.
WINTHROP - 4/29/86
SP CHINDOK B4 18 86 4/21/Bé 528,502 METHOM R METHOM R OO 86144
LEAVENWNORTH 4/21/86
M ) HATCHERY TOTAL, 1,098,668 FROM 3 RELEASES .
VAR SPRINGS H . SP CHINDOK 84 10 85 10/01/85 325,823 WARM SPRINGS R WARM SPRINGS R LCOL 84127 '
10,01/85 .
SP CHINGOK 84 18 86 4/09/85 420,394 WARM SPRINGS R WARM SPRINGS R LCOL 84128 300X RV-1V.
- 4/09/86 7
SP CHINOOK 8 9 87 10/01/86 160,188 WARM SFRINGS R WARM SPRINGS R LCOL 84148 79K LV CLIP
10/01/06 81K RV CLIP
s HATCHERY TOTAL, 906,405 FROM = 3 RELEASES »

OGENCY TOTALes. 36,031,833 FROM 49 RELEASES N e 3




NATIONAL MARINE FISHERIES SERVICE

PROGRAM WBCAT0 FISH PASSAGE DATA SYSTEM PAGE NO. 9
I 11.14,39 * Hatchery Rejleases DATE__1/30/87
i HEIHHHHEHEHH
# These data are prelisinary and have been derived from various sources. For *
# verification and/ov origin of data, contact the operators of the Fish Passage Date &-
# Systes at (503) 230-4290. »
F NN FE I HHHHHEE EHHE
FROM &/11/85 TO 12/31/86
ABCY HATCHERY.y.suoo BPECIEScsvses  BRD SIZE MGR  RELEASE NUMEER RELEASE SITE RIVER sveovsvosnresne FPC COMMENTS: cosnsncarososrscrnsarerntrrearotossessnrcaceasssnss
£_STOCK YR 3/ib_ YR DOTEE _____RELEASED NAYE ZONE LOT 1B
WIF  KLICKITAT H COHO 84 20 86 4/01/86 1,117,424 KLICKITAT R KLICKITAT R LeoL 86153 26K CWT 43-35-13, 26K CWT
HIXED 6/09/86 3 63-35-14; 4/1-14 220,930 REL AT 16,9/18, 4/15-28 329,375 REL
AT 16.2/1B; 4/29-5/12 395,115 REL AT 14.1/1B; 5/13-5/2%
154,194 REL AT 13.113B; 5/27-6/9 17,809 REL AT 13.1/8B,
FA CHINOOK 85 98 86 4/02/84 1,000,000 KLICKITAT R KLICKITAT R Lo 84165
BIG CREEK 4/02/86
FA CHINOOK 8 72 856 4/18/8% 1,426,600 KLICKITAT R KLICKITAT R LcoL 86166
BIG CREEX 4/18/84
FA CHINGOK 85 54 86 5/01/86 1,417,000 KLIEKITAT R KLICKITAT R LeoL 86152
BIG CREEK 5/01/85
CHINOOK 84 B 85 5/02/86 629,900 KLICKITAT R KLICKITAT R LooL 856151
KLICKITAY 5/06/86
CHINOOK 8BS S5 86 &/02/86 358,500 KLICKITAT R KLICKITAT R LooL B6167
LITTLE WHITE 6/02/86
— » HATCHERY TOTAL. 5,949,624 FROM 6 RELEASES L4
" .
- LYONS FERRY FA CHINDDK B84 10 B85 4/02/8% 481,950 LYONS FERRY SNAKE R BNAK 84154 40K FB. -
W 4/03/86'
FA CHINOODK 0 86 6/10/B6 1,542,168 LYONS FERRY SNAKE K SNAK 86155 80K FB. 249K AD-CWT
a/10/846 $3-35-(38 THRY 42),
Fa CHINODK ‘85 55 06 6/13/Bs 247,402 BELOW IHR DAM  SNAKE R SNAK B6168 100X AD-CWT
6/13/86 63-35-(33 THRY 37). BARGED FROM HATCHERY YO RELEASE SITE,
- HATCHERY TOTAL. 2,271,520 FROM 3 RELFASES *
PRIEST RAPIDS H FA CHINOOK B84 8 86 4/01/B6 196,000 PRIEST RAPIIG H MID COLUMBIA R MCOL 86144 YEARLING CHINOODK.
PRIEST RAPIDS 4/01/86 - 30X AD-CWT 63-23-30.
FA CHINDOK 8BS 70 86 4/05/86 6,363,000 PRIEST RAPIDS H MID COLUMBIA R MCOL 86156 205K AD-CHT 43-R4-41-2
PRIEST RAPIDS 6/25/86 &/5 1.4TH W/103K CUT REL., 6/10 1.3M W/100K FB REL.
6712 1.,485M W/102K CUT REL,, 4/19 1.19M M/100K FB o
. 6725 2K . .
] HATCHERY TOTAL. 6,559,000 FROM 2 RELEASES *
RINGOLD H FA CHINOODK 84 4 BS 4/01/86 1,300,000 RINGOLD H ¥ID COLUMBIA R MCOL 86157 SO0K FB.
PRIEST RAPIDS 4/06/8%
[} HATCHERY TOTAL, 1,300,000 FROM 1 RELEASES *



NATIONAL MARINE FISHERIES SERVICE i
FISH FAGSAGE DATA SYSTEM PAGE NO. 10
*x Halchery Releases % DATE  1/30/87

# These data are preliminary and have been derived from various sources. For ]
% verification and/or origin of data, contact the operators of the Fish Passage Data @
# Systes at (503) 230-4290. M »

FROM &6/11/85 1O 12/31/B6

?1-1

ABCY HATCHERY...sess SPECIES...... BRD SIZE HGR RELEASE MRMBER RELEASE SITE RIVER seevennsoocnone FPC COMMENTS e 0 aassaneesassossnessrsrsanesesssssssssossessssscns
/_ST0CK YR $/ib. YR ___ DATES ____ RELEASED NAVE IO LOT 1D
WDF ROCKY REACH H  FA CHINOOK 84 11 B4 S5/05/86 252,268 ROCKY REACH H MID COLUMBIA R MCOL 85138 200K CWT
PRIEST RAPIDS 5/05/8
COHD 84 17 86 5/05/86 554,563 ROCKY REACH H  MID COUWMBIA kK MCOL " 84159
: 5/05/86 .
. HATCHERY TOTAL. 806,831 FROM 2 RELEASES »
WS H S CHINGDK 84 12 86 4/22/86 200,440 WELLS H MID COLMBIA R MOOL 84140
4/30/86
U CHINDOK 60 86 5/29/86 1,644,567 WELLS H HID COLBBIA R #OOL 86162 100K FB, 200K CuT
6/02/84 . 63-34-(50 THRU &3,
SU CHINOOK 85 40 86 /30786 146,650 WELLS H HID COLUWBIA R HOOL 86163 S0K AD-CWT 010707,
7/30/86 ,
HATCHERY TOTAL. 1,992,057 FRON 3 RELEASES *
OGEMCY TOTALssr 18,879,232 FROM 17 _BELEASES Y
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NATIONAL MARINE FISHERIES SERVICE

PROGRAM WBCA70 FISH PASSAGE DATA SYSTEM PAGE NO. 11
TIE__11.14.39 * Hatchery Reieasmpsg % DATE 1/30/87
R - HHE HHHEHHHHEHHHHE
# These date are preliminary and have bemn derived fros various sources, For *
# verification and/or origin of data, contact the operators of the Fish Passage Data &
#* Systes at (503) 230-4290. * R
. FROM 4/11/85 T 12/31/86
AGCY HATCHERY,esv0ss SPECIESsseers BRD SIZE MBR  RELEABE NUMBER RELEASE SITE RIVER cesavosvnscsnns FPC COMMENTS o seoeteonesssonsnrorcontrerstosrscossaosnconsssssee
LSIOCK m_um___m_.__m RELEASED A I 1OT ID -
WDG CHELAN PUD SU STEELHEAD 85 5 84 4/08/86 133,370 WENATCHEE R WENATCHEE R oL 85205 100X AD CLIP.
WELLS ) 4/16/86
Sy STEELHEAD 85 S Bé 4/19/86 446,185 ENTIAT R ENTIAT R wooL 86204 100X AD CLIP,
WELLS 4/15/B6
* HATCHERY TOTAL, - 179,555 FROM 2 RELEASES i L
LYONS FERRY SY STEELHEAD 8 & 86 4/21/86 155,605 TOUCHET R TOUCHET R MCOL 85213 100X AD CLIP.
w®s 5/01/86
SU STEEL HEAD 8 & Bs 4/21/86 139,845 WALLA MALLA R  WALLA WALLAR  NCOL 86214 100X AD CLIP,
WS 5/01/86 )
S STEELHEAD 85 & 86 4/21/Bé 60,167 BELOW LG5 BAM  SNAKE K SNAK 86215 FPC GROUP.
VELLS 4/29/86 100X FB-AD CLIP,
S STEELHEAD 8 6 Bs 4/21/86 35,050 BELOM THR DAM  SNAKE R SNAK 86216 FPC GROUP,
WELLS 4/29/86 ; 100X FB-AD CLIP.
SU STEELHEAD 85 & B85 4/21/B6 25,830 WALLA WALLA R WAlLA WALLA R MOOL 86218 100X AD CLIP,
WELLS 5/01/86 REL AT MILL CREEX.
S STERLHEAD 85 & 85 4/21/B6 44,450 ASOTIN CREEK SNAKE R SNAK 86219 100% AB CLIP.
VELLS 5/02/86
SU STEELHEAD 8 5 85 4/22/86 124,077 GRANIE ROMPE R GRANDE RONIE R SNAX 86210 100X AD CLIP,
WALLOWA 5/02/88 &0K FB-LU-CWT,
REL AT COTTONMODD CRK, RM 28.7.
VOLITIONAL RELEASE
SU STEELHEAD 85 & Bs 4/22/86 101,750 LYONS FERRY SNAKE R SNAK 86220 100X_AD-LY-CWT-FB
WELLE/WALLOWA 5/02/86 3 MARK GROUPS OF 20K.
S STEELHEAD @B & B 4/26/B6 40,494 TUCANNON R TUCANNON R SNAK 86211 100% AD-FB-LV-CWT.
WALLOWA 5/13/86 REL AT CURL LAKE, RM 40.
VOLITIONAL RELEASE
SU STEELHEAD 85 & B6 4/26/86 100,574 TUCANNON R _ TUCANNGN R SNAK 86212 100X AD CLIP, T
WELLS S/13/86 40K FB-Lv-Cul.

REL AT CURL LAKE, RH 40.
VOLITIONAL RELEASE

[} HATCHERY TOTAL. 828,052 FROM 10~ RELEASES #
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PROCRAM WBCA70
TIME_ _11.14,39

NATIONAL MARINE FISHERIES SERVICE
FISH PASSAGE DATA SYSTEM
* Hatchery Sepleases

PAGE NO. 12
RATE_ 1/30/87

ABCY HATCHERY«oessss SPECIESiesess
L

WDG MNACHES H

RINGOLD H

SKAMANIA H

TURTLE ROCK H

UANCOUVER H

WELLS HATCHERY

STEELHEAD
RINGOLD

SU STEELHEAD
RINGOLD

U STEELHEAD
SKAMANIA

W1 STEELHEAD
BKANANTA

St STEELHEAD
SKAMANIA

SU STEELHEAD
RINGOLD

SU STEELHEAD
"BKAMANIA

SU STEELHEAD
- VANCOUVER

U STEELHEA!
WELLS

SJ STEELHEAD
:IELLS

Sy STEELHEAD
- WELLS

GU STEELHEAD
WELLS

85

FHHHERHIHHHBHHEHOHRHEH

& These data are prelisminary and have been derived from various sources, For *
% verification and/or origin of data, contact the operators of the Fish Passage Data ¢
# Systes at (503) 230-4290. *®
* »* HEHHHHEHEHOHE I
FROM 6/11/85 10 12/31/88
BRD SIZE NGR RELEASE NMMBER RELEASE SITE RIVER ssevescesessoce FPC COMMENTS coaesetosossastnccrtsnstottacsossnescassssscssssress
JR #/th YR DIES SR LOT IR
6 86 4/01/B6 108,630 YAKIMA R YAKIMA R ACOL 846208 100X AD CLIP.
4/12/84 VOLITIONAL RELEASE AT NELSON SPRINGS.
HATCHERY TOTAL. 108,630 FROM 1 RELEASES o ' L]
5 86 4s30/86 192,081 RINGOLD H MID COLIRMBIA R HCOL 846207 100X AD CLIP.
5/01/84 VOLITIONAL
HATCHERY TOTAL. 192,081 FROM i RELEASES *
& 86 4/15/86 80,021 KLICKITAT R KLICKITAT R LEoL 86222 100% AD CLIP.
5/07/84 i
& 84 4/23/8B6 35,433 WHITE SALMON R WHITE SALMON R LCCI. 86224 100X AD CLIP.
4/25/86
& 86 4/23/8B6 19,836 WHITE SALMON R WHITE SALMON R LCOL 84233 100X AB CLIP.
5/01/86 .
HATCHERY TOTAL. 135,290 FROM 3 RELEASES *
9 85 5/09/86 183,045 ABOVE RRH DaM NID COLUMBIA R MCOL 86206 100X AD CLIP,
5709/86 - b
HATCHERY TOTAL. 183,045 FROM . 1 RELEASES B ®
& 86 4/18/86 55,068 KLICKITAT R KLICKITAT R Lo 846225 100X AD CLIP.
4/28/86 i
6 86 4/23/86 27,950 WIND R WIND R LeoL 846230 100% AD CLIP
4/28/84 i .
HATCHERY TOTAL. 83,018 FROM 2 RELEASES *
7 86 4/29/Bé 298,312 METHOM R METHOM R HooL 846202 100X AD CLIP,
5/16/86 . .
7 86 4/30/86 50,984 OKANOGAN R OKANOGAN R MEOL 84201 100X AD CLIP.
5/08/86 - i - ‘ . ALSD RELEASED INTO SIMILKAMEEN R.
7 8 5/01/85 89,489 METHOM R METHOMW R MCOL 85203 FPC GROUP. 100X AD-FB.
5709, RM 8
7 86 g;gé;z 35,298 BELOMW PRD DAM MID COLUMBIA R MCOL 86226 FPC GROUP. 100X AD-FB.
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NATIONAL MARINE FISHERIES SERVICE
PROGRAM WBCATQ FISH PASSAGE DATA GYSTEM
TINE__15.14,39 * Hatchery RBeleases =

PAGE NO. 13
DATE 130787

SRR HHEEHHHHEHHEHHHHHHHHOHHHHHEHHHHHHHHHHHHHHIHHAHHHHHHEHHEHHHRHHHARNE
# These data are preliminary and have been derived from various sources. For *
# verification and/or origin of data, contact the operatars of the Fish Passage Data =
#* Systes at (503) 230-4290. )
T IETHEHHEHHEHHHHHHHHHHHHHHEHHHAHHHORERHHHHHHHHHHHHHHHHHHHEHEH S S S A%

FROM &/11/85 710 12/31/86

ABCY HATCHERY.css0ee SPECIESssases  BRD SIZE MGR  RELEAGE MMBER RELEASE SITE RIVER ecvesesevcnssnce FPC COEENT e s0sestncrssssrerrssrsestsrcsrtesssacssetrsncssoste
£_ST00K YR #/ih _ YR . DAJES KELEASED. NAME. ZONE LOL.ID
WDG MELLS HATCHERY SU STEELHEAD & 7 8 5/058 1,758 METHOW R HETHOM R MCOL 85234 100% AD-UPPER CAUDAL CLIP
5/15/86 PART OF FPC SURVIVAL STUDY HELD TO DETERMINE ERAND QUALITY
AND LENGTH. BRAND 7P AND 7N WITH CAUDAL AD CLIP RECORDED AS
P7 ANB N7,
L] HATCHERY TOTAL., 475,841 FROM  RELEASES L]
" OCENEY TOIhsss... . 2:160,012_ FROM__ 20 KELEACES L.
= TOTAL RELEASE.. 68,392,507 FROM 132 RELEASES ( R




APPENDIX TABLE
A-2

Hatchery Releases above Bonneville Dam

expected to migrate in 1987

I-18



PROGRAM WBC570
1IN _11.15.12

NATIONAL MARINE FISHERIES SERVICE
FISH PASSAGE DATA SYSTEM

Beleases

PAGE ND. 1
DATE 1/30/87

* Hatchery

# These data are preliminary and have been derived from various sources. For

* verification and/or origin of data, contact the operators of the Fish Passage Lata

# Systea at (503) 230-4290.

AN I I 10 06 M

N

FROM 1/01/86 T0O 12/31/86

AECY HATCHERY.1.evss SPECIES.ss.oe  DBRD SIZE MR RELEASE MMBER RELEASE SITE  RIVER cevvosssorrones FPC COMHENTS . e ersnvrenrrsnsenrsancroosrsssssssssssesannrrnnanse
/_STORK YR #/ib___YR ___DATEE BELEASED NAKE ZOE___ LOTID
OIFV IRRIGON SP CHINOOK 85 20 87 10/21/84 75,000 UMATILLA R LMATILLA R Lo 85075 100X OWT,
CARSON 10/21/86 REL AT BONIFER HOLDING POND, RM 80,
" HATCHERY TOTAL. 75,000 FROM 1 RELEASES *
LOOKINGGLASS H 6P CHINDDK 85 54 @7 _7,%5% 68,543 LOOKINGGLASS CR GRANDE RONDE R SNAK 84063 100X CWT 7-39-(54 & 55),
SP CHINOOK 85 52 87 ;//223% 37,760 CATHERINE CRK  GRANDE RONDE R SNAK 86082
§P CHINOOK 85 24 67 9/24/86 163,275 LOOKINGGLASS CR GRANDE RONIE R SMAK 84084 26K CUT-AD 07-38-3,4,
LOOKINGGLASS 9/24/86 &K FB
SP CHINOOK 8 24 87 11/01/86 164,885 LODKINGGLASS CR GRANDE RONDE R SHAK 85085
LOOKINGGLASS 11/01/85 -
* HATCHERY TOTAL. 454,464 FRON 4 RELEASES *

g1-T

AGENCY TOTol... 529,424 FRON. 5 RELEAGES



NATIONAL MARINE FISHERIES SERVICE

PROGRAM WBCAT0 FISH PASSAGE DATA SYSTEM PAGE MO. 2
TIE _11.13.42 ¥ Hatchery Relgeases & _DAIE_ 1/730/87
* R FHERIE LI ¥
% These data are preliminary and have been derived from various sources, For L]
% verification and/or origin of data, contact the operators of the Fish Passage Data *
% Systea at (503) 230-4290. H
P b T T T T *
FROM 1/01/86 TO 12/31/84
AGCY HATCHERY.ev:ses SPECIESseeves EBRD SIZE MGR  RELEASE NMBER RELEASE SITE RIVER seossrvosveeres FPC COMMENTS sveeverrosnrrscercrorcesoscosrsasrsrosssserssrssnves
£_ST0EK YR 3/1b_ YR DATES ____ RELEASED NAME. ZONE LOT_ID
USFW CARSON NFH SP CHINDOK 85 I 87 11/26/B6 180,000 CARSON NFH WIND R LcoL 85150
11/26/86
. HATCHERY TOTAL. 180,000 FROM 1 RELEASES »
{MHITE GALMON H COHO 27 87 10/01/86 1,200,000 LWHITE SALMON R LWHITE SALMON R LCOL 856149
10/701/84
* HATCHERY TOTAL, 1,200,000 FROM 1 RELEASES *,
WARM SPRINGS H 6P CHINOOK 9 87 10/08/86 140,188 WARM SPRINGS R WARM SPRINGS R LCOL 856148 79K W OLIP
10/01/86 . 81K RV CLIP
. HATCHERY TOTAL. 160,188 FRON 1 RELEASES "
i AGENCY TOTAL.., 1,340,108 FRON 3 RELEASES 0
H TOTAL RELEAQQ.. 2,069,852 FROM 8 RELEASES it ]
H
i
N
o
* L A § T P A 6 E =

SIS M M I I I M I I 3 3



APPENDIX TABLE
A-3

Brands released above Bonneville Dam
1986

1-21
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NATIONAL MARINE FISHERIES SERVICE

PROGRAM WBCA0 FISH PASSAGE DATA SYSTEM PAGE NO. 1
TIME_ 11,4402 % Brand Releises * FROM...9/01/80 10 1273186 87
- LY RN IR X
o % Thease data are prelisinary and have been derived fros various sources. For L
# verification and/or origin of data, contact the operators of the Fish Fassage Data #
% Systes at (503} 230-4290. ;
------ »* Rk N R HRHHHHHHE
MAOR  MAJOR TOTN_ BRAND  BRAND BRAND
AGCY HATCHERY.ossvss SPECIES.sees.  RELEASE RELEASE LOC BRND ROT RELFASE RELEASE MUMBER RELEASE SITE.se RIVER sesvorsesscrese COMENTS. o irsesrsvanrens FPC
3114 EELEBEED_LQLIUJ__.__.___._._._SIET SICP KELEAGED NAME ZONE ERAND
BATT NR-HATCHERY  FA CHINOOK 5/08/86 &/03/86 12,050 8430401 RA BB 1 5/08/86 5/14/86 1,500 YAXIMA R YAKIMA R MCOL ME)OOQI{EP;. ggo REL. 5/8,
- 1 14,
02 A BR 1 5/14/86 5/14/86 1,150 YAKIMA R YAKINA R MCOL  NO CLIP. RELEASED IND
- IRRIGATION SCREENS.
R 04 LA A 1 5/14/86 5714/86 1,000 YAKIMA R YAKINA R MCOL CLIP, RELEASED BEHIND
IRRIGATION SCREENS,
06 LA X 5/14/86 5/14/84 1,000 YAKIMA R YAKIMA R MCOL  NO CLIP. RELEASED BEHIND
IRRIGATION SCREENS.
R 03 RA A 1} S/14/86 S/14/86 1,150 YAKIMA R YAKIMA R MCOL  NO CLIP.
05 RA 22X 1 S/14/86 5/14/86 1,150 YAKIMA R YAKIHA R MCOL NO CLIP,
10 A a 3 6/03/B6 6/03/86 1,000 YAKIMA R YAKIMA R MCOL PI?\RIGATINM BEHING
11 A 2X 3 &/03/B6 6/03/86 1,000 YAKIMA R YAKIMA R MCOL NO CLIPS, RELEASE BEHIND
. IRRIGATION SCREENS.
12 b B 1 46/03/86 6/03/86 450 YAKIMA R YAKIMA R MCOL P&%ﬁﬁm BEHIND
07 RA- A 3 6/03/B6 6/03/86 1,000 YAKIMA R YAKIMA R MCOL WO CLIPS. SCREENS.
08 RA 22X 3 4/03/86 6/03/86 1,000 YAKIMA R YAKIMA R MCOL MO CLIPS.
9 RB BB 1 &/03/86 6/03/86 450  YAKIMA R YAKIMA R MCOL  NO CLIFPS.
» LOY ID TOTAL. 12,050 FROM ° 12 RELEASES #
8P CHINOOK S/12/86 S/21/86 2,525 8630701 LA BB 1 5/12/86 5/21/86 1,275 YAKIMA R YAKIMA R MoOL NG CLIP. 450 REL 5/12,
300 REL 5/14,325 REL 5/21
02 RA BR 1 5/13/84 5/21/86 625 YAKIMA R YAKIMA R MCOL gs Uﬁg, 5300/2151&. 5/13,
03 RB BB 1 5/13/B& 5/21/86 425 YAKIMA R YAKIMA R MCOL NO CLIP; 300 REL. 5/13,
325 REL. 5721
= LOT ID TOTAL. 2,525 FRDM 3 RELEASES [
STEELHEAD $/13/86 6/12/84 4,820 8431003 LD BB 1 S/13/86 S/23/86 &0  YAKIMA R YAKIMA R MCOL ggo%; 300 REL. 5/13,
. 01 RA BB 1 5/13/86 5/23/86 &00 YAKIMA R YAKIMA R MooL %ﬂﬁé{: 300 REL. 5/13,
RO 02 RB BE 1 5/13/86 S5/23/86 400 YAKIMA R YAKINA R [ =1 8 % uéf: g‘/’gzﬁﬂ_. $/13,
04 LA BB 1 5/23/86 5/23/86 620 YAKIMA R YAKIMA R MCOL AD CLIP. )
“ s 05 LA 22X & &£/02/86 &6/02/86 600 YAKIMA R YAKIMA R MCOL  AD CLIP.
: 07 RA 22X 1 6/02/86 6/02/86 400 YAKIMA R YAKIMA R HCOL  AD CLIP.
08 RD 22X 1 6/02/86 6/02/86 400 YAKIMA R YAKIMA R #COL  AD CLIP.
06 W X i 6/12/85 6/12/86 600 YAKIMA R YAKIMA R MWCOL AD CLIP.
» LOT ID TOTAL. 4,820 FROM 8 RELEASES L4
L] HATCHERY TOTAL. 19,395 FROM 23 RELEASES Lo
rax AGENCY T0TALass 19,395 EROM 23 RELEASES xnn




NATIM MARINE FIS!-ERIES SERVICE

PROGRAM WBCAB0
I 11.44.02

ABCY HATCHERY v0euss SPECIES . 0vae

1DFG MCCALL SU CRINOOK
»
L]
NIAGARA EPRING STEELHEAD
L
[ L]

€7-1

H

mr@‘mm

RAPID RIVER H  SP CHINOOK

SP CHINODK

SANTODTH H SP CHINOOK

FISH PASSAGE DATA SYSTEM PAGE MO, 2
* Brand Releases EROM___9/01/85 YO _12/31/B&. . . DATE 1/30/87
* S HEHEHHERHER
% These data are preliminary and have been derived from various sources., For ®
# verification and/or origin of data, contact the operators of the Fish Passage Data
% Bystes at {503) 230-4290. *
mmmmmm
HAJOR TOTAL BRAND  BRAND BRAND
m RELEASE LOC BRND ROT RELEASE RELEASE NUMBER RELEASE SITEce« RIVER cesvcosnsscnsee COMENTSiseseavscrsensne FPC
SIBI.-___SIQ_._BELEM_LQLH H NOME BRNND
3/24/86 3/31/86 970,348 8501801 RB Y 3 3/24/85 3I/31/86 43,487 S F SALMON R S F SALMON R BNAK . Y
107 ID TOTAL. 43,487 FROM 1 RELEASES ]
HATCHERY TOTAL. 43,487 FROM 1 RELEASES ]
4715/86 S5/02/86 819,495 84004 01 RD " T 2 4/25785 4/29/85 51,328 HELLS CANYON SNAKE R SNAK  ab-Lv €LIP, Y
‘ ~LOT ID TOTAL, 51,328 FRON | RELEASES *
HATCHERY TOTAL. 51,328 FROM 1 RELEASES Lo
4/02/86 5/27/8& 16,738 86008 01° RDP K 1 4/02/85 2,793 BELIM LEW TRAP SNAKE R Qﬂ(
. @2 R K 2 4/05/86 4/07/86 1,596 BELOW 1EW TRAP SHAKE R SHAK -
03 RD K 3 4/10/B6 4713/86 2,743 BELOM LEM TRAP SNAKE R’ SNAK
04 R K 4 A/15/84 4717/88 1, BELOM LEN TRAP SNAKE R SNAK
05 RA- K 1 4/22/86 5/05785 4,100 BELON LEW TRAP SNAKE R SNAK
06 RA K 2 4726786 86 2,421 BELOW LEW TRAR SNAKE R SNAK
07. RA K 3 S/13/86 1,227 DELON LEN TRAP SNAKE R SNAK
08 RA X 4 S/15/86 S/19/86 45 HELOWLEN TRAP SNAIE R SNAK
9 W X 1 S/24785 S/21/86 421 BELOM LEU TRAP SNAE R SNAK
BT ID TOTAL, 16,738 FROR 9 RELERSES .
4/02/86 S/3778% 2,78 8400901 RB X 3 4/02786. 4/03/8% 17 EELOW LEW TRAP SNAKE'R K
) 05 RA K 1 4/22/86 5705785 1,154 BELOM LEM TRAP SNAKE R SHAK
08 RA K 2 A725/86 34 BELON LEW TRAP SNAKER SNAK
07 RA X 3 S706/86 5/14/86 847 DELOM LEM TRAP SHAKE R SHAK
8 RAM K % S/35/85 S/19/8B6 (101 BELUWISLEM TRAP SNAKE R SNAK
07 1D X 1 5/24/8% 3/21/86 335 DELOW LEM TRAP SNAKE R SHAR
10T ID TOFAL. 2,788 FROM & SELEASES »
HATCHERY TOTAL. 19,526 FROM 15 RELEASES -
3715/B6 4/01/86 1,574,688 8401301 b Y 1 4/04/85 4/07/86 44,692 RAPID RIVER RAPID R Y
LOT 1D TOTAL. 44,492 mn/ 1 RELEASES -
3/26/86 3/27/88 140,000 84014 01 D Y 3 3/26/86 3/21/8% 44,754 HEILLS CANYON SNAE R SNAK Y
LOTIPTOTR_. «.mm‘xaam ®
HATCHERY TOTAL. 89,445 FROM 2 FRELEASES L]
3/17/86 3/17/56 347,481 8401701 RD Y 1 37177856 3/137/86 35,6851 SAUTOOTH H smm R SNAK Y
107 ID ToTAL. 35,851 FREM 1 RELEASES s
HATCHERY TOTAL. 35,851 FROM 1 RELEABES -
MEMW : e ]




NATIONAL MARINE FISHERIES SERVICE

PROGRAN WBCS80 FISH PASSAGE DATA SYSTEM PAGE ND. 3
TIME__11.44.02 R *_ Brand Releases ¥ _ FROM _9/01/85 YO _ 12/31/86_ _ _______ _ DATE__1/30/87
""""" DI 6L NI T T 108 36
% These data are prelisinary and have been derived from varicus sources. For *
# verification and/or origin of data, contact the operators of the Fish Passage Data #
% Gysiem at (S03) 2304290, *
HAJR  MAJOR TOTAL BRAND  ERAND BRAND
AGCY HATCHERY....... SPECIES...00s RELFASE RELEAGE MUMDER 10C BRND ROT  RELEASE RELEASE MMEER RELEASE-SITE... COMENTS. .oovsenssassess  FPE
SIARY. . _GI0¢ . RELEASED LOT ID & S8BT SIOP . _BRAND
MES NOHATCHERY 5P CHINGK £/03/86 45,004 B6ZS6 01 RA L 1 4/10/86 4/12/B6 5,000 DELOM BON WA LGR TRANSPIRT TEST GROUP
i - 02 RA L 2  4/12/BS 4716785 5,001 BELOMW BON DAM LOR TRANSPORT
03 RA L 3 4/16/B6 A/1&/BE 5,000 BELOY BON DAM L6R TRANSPORT TEBT GROUP
04 RA L &  4/18/B4 4/20/8B% 5,000 BELOW BON DAM LG6R TRANSPORT TEST GRD
S RA V1 A/20/86 4/22/84 5,000 BELOW BON DA L6R TRANSPORT TEST GROLP
06 RA U 2  4/24/BS 4/28/86 5,000 BELOW BON DAM LGR TRANSPORT TEST GROUP
07 RA V I 4/78/B6 S5/02/Bb 5,000 BELOM BOM DAN TRANSPORT
08 RA V 4 5/05/86 5/1A/Bé 5,000 BELOW BON DAM LGR TRANSPORT, TEST GROUP
09 RA P 1 5/14/B6 6/03/86 5,003 DELOW BON DAM LGR TRANGPORT TEST GROUP
. LOT 1D TOTAL. 45,004 FROM 9 RELEASES *
SP CHINOK 5/30/86 45,035 9429501 LA P 1 4/09/B6 4/11/8% 5,000 BELOM (65 DAM  SNAKE R SNAK 1 GR TRANGPORT CONTROL
02 LA P 2 4/1i/Bs 4/15/B8 5,000 BELOW LGS DA SNAKE R K LR TRANGPORT CONTREL
[ -]
03 LA P 3 A15/B6 4/17/86 5,104 BELOW LGS DAM  SKAKE R SNAK LR TRANGPORT CONTROL
B4 WA P 4 AN1TBS 420785 5,000 BELOM-LES DA SWAKE R SK LBR TRANSPORT CONTROL
05 W W1 4/7U/B6 4/23/86 5,000 PELOWLGS DAN  SNAKE R SNAK  LGR TRANGPORT CONTROL
06 1A W 2 4/23/86 A/21/86 5,000 BELOM LGS DAM  SNAKE R SHAK LGR TRANSPORT CONTROL
07 LA W 3 4/29/B6 5/03/86 5,000 DELOW LGS DAM  BNAKE R SHAK  LGR TRANGPORT CONTROL
- 08 LA W A4 S/03/B6 S5/15/86 4,998 BELOM LGS DAN  SNAKE R SNAK LGR TRANSPORT CONTROL
i S : . 7.
N 09 La 1 5/15/86 S/30/85 4,933 PELOG LGS DAM  SNAKE R SHAK LGR TRANSPORT CONTROL
= - : ) .
* LOT 1D TOTAL. 45,035 FROM 9 RELEAGES : »
CHINGK 670678 75,000 8625101 RA RF 1 4/23/85 5/03/8% 9,832 BELOW BOM DAY LOMER COURBIA LCGL P Wv STUBY.
05 RA RN 1  4/24/86 S/02/8B6 10,479 DELOW BOW DM 'LOVER COLIMBIA  LCOL PUD m STUDY.
02 R K 2 5/05/8B5 5/11/8s 12,458 “BELOW BON DAM  LOMER COLWBIA  LCOL @ 2:1: RT STUDY.
; ‘ « 61
66 RA RN 2  S5705/85 5/08/85 8,831 BELOM BON DA LOMGR COLBBTA  LOGL E-E:Ts Traeee 2% STUDY.
03 RA RF 3 5/12/86 5/18/86 6,961 BELOW BONDAM  LOMER COLUMBIA LCOL PUD TRANSPORT STUDY.
. WY 23-17-82
07 RA RN 3 S5/1/8B6 5/14/86 4782 BELOV 0N DM LOR COLUBIA LOOL FUD TRASPORT 29' STUDY.
- 1 x1L
08 RA RN & 5/19/86 5/23/B6 1,457 DELOW DON DAW  LOMER COLUMBIA LCOL FUD TRANSPORT STUDY.

Wi 23-18-30.



NATIONAL MARINE FISHERIES SERVICE

PROGRAY WBCA80 FISH PASSAGE DATA SYSTEN PAGE MO, 4
TIME _11,84,02 * Brapd Releases ¥ EROM__9/01/85 TD__ 12/31/B& ___ __DATE _1/30/87
% These data are prelininary and have besn derived from various sources. For #*
% verification and/or origin of data, contact the operators of the Fish fassage Data *
* Gystem at (503) 230-4290, M
T e T I A » R
MR KAJR TaTAL BRAND BRAND .
AGCY WATCHERY..v..,. SPECIES..,.., RELEASE RELEASE MMBER LOC BRMR ROT  RELEASE MPBER RELEASE SITEeo RIVER srevssrrncessss CONENTSeeersersecenaess  FPC
STORL.._ ST0P_ REVEASED LOT IU 3 STARI___ SI0F NAE 1GNE BRAND
MFS NON-HATOHERY CHINOOK 418788 6706186 75,000 86251 04 RA RF 4 5/20/86 S/24/B6 3,887 BELOW BON DAN  LOWER COLUMBIA  LODL FUD TRASPORT STUDY.
09 RA RY 1 S5/21/86 S/29/B6 1,510 DELOW BON DAM  LOWER COLUMBIA  LCOL FuD szi' STUDY,
11 RA RY 3 S/Z1/B4 4/02/86 1,327 BELOV BON DAM  LOWER COLUMBIA  LCOL FUD TRANSPORT R
CHT 23-18-31.
- LOT 1D TOTAL, 61,524 FRON 10 RELEASES ' .
CHINOOK 4/16/85  6/06/86 TS,000 8525201 LA RH 1 4/23/85 5/03/8s 9,464 DELOM PRD DM  WID COLIMBIA R MCOL PUD TRAPORT STOY,CONTRL
05 LA RR 1 4/24/B4 5/02/B4 10,433 BELOW PRD DM MID COLUMBIA R MCOL PUD TRANSPORT GTDY,CONTRL
: GROUP. CWT 23-16-39,
02 LA R 2 S5/05/B6 5/11/86 12,473 BELON PRD DAl MID COLWBIA R MOOL PUD TRANSPORT STDY,CONTRL
- ) GROUP. CWT 23-18-01,
06 LA RR 2 5/05/85 5/08/86 6,858 DELOW PR DAH  NID COLIMBIA R  MCOL FUD TRANSPORT STDY,CONTRL
GROUP. CHT 23-16-40,
03 LA RH 3 S/1/85 S/18/% 7,890 SELOV PRD DAM  MID COLIMBIA R MCOL FUD
i ! SRODP. CUT 23-18-04,
07 LA R 3 S/12/BE S/16/86 5,250 BELOW PR DAM  MID COUMBIA R MCOL FUD T Y,CONTRL
. SRONP. OWT 23-18-41,
08 LA RR A S/19/86 S/23/B5 1,521 BELOY PRD DAN  NID COLMBTA R MCOL FUID IR  CONTRL
: e GROMP.* T 23-18-42,
04 LA RH A 5/20/85 5/25/B6 5,113 BELON PRD DAM  MID COUMBIA R MOOL ! X
— A . SROUP. €T 23-18-05,
R 09 LA R? 1 S5/21/86 S/29/86 665 DELOW PAD DAX  KID COLWBIA R MCOL PUL TRAVSFORT STOY, CONTRL
L LA R? 3 S/2186 6/02/86 1,176 BELOM PRD DM MID COLUNBIA R MOOU FLID TRANGPORT STDY,CONTRL
i BROUP, CWT 23-18-43,
. LOT ID TOTAL. 62,878 FROM 10 RELEAGES .
5 CHINOOK 4/21/86 S/31/84 55,000 86259 06 LA 1S 3 4/23/85 5/05/86 5,620 DELOW MCN DAH  LOMER COLUMPIA  LCOL CUT-AD CLIP. i
07 LA IV 3 S/06/B4 S5/07/B6 5,054 DELOW MCN DAM  LOMER COUMBIA  LCOL CWT-ARCLIP.
08 LA 1D 3 S/07/B6 5/09/8 5,168 DELOW MON DA% LOMER COUMBIA  LCOL CWI-AD CLIP.
09 s IN 3  S5/09/85 5/11/84 5,239 BELDM MCN DA LOWER COLUMBIA  LOOL CWT-AD CLIP.
10 LA T 3 S/11/86 S/12/88 5,329 BELOW MCN DAM  LOGER COLUMBIA LCOL CWT-AD CLIP.
03 LA D 1 SABS S5/20/86 S)i{1 BELOW MON DM  LOVER COLUMBIA LCOL CWT-AD GLIP.
04 LA M 1 S/20/85 S/24/86 5,079 BELOW MCN DAM  LOWER COLIMBIA LCOL CWT-AD CLIP.
* 10T ID TOTAL. 36,400 FRON 7 RELEASES x



NATIONAL MIPE FISHERIES SERVICE

[ r VY YT 0N Cyou A TV
PASSAGE

DARE " LY
IDE. 11:44.02 : x_ Brand Belcsses EROM___9/01/85 10 12/31/B4 _ ___ DATE 1730/87

# These data are preliminary and have been derived from various sources. For
* venﬂcathm and/or origin of data, contact the gperators of the Fish Passage Data

ctoc TnTy nEn_a

# A
L QYSTH at {(503) 230-4290.

LR 2 ]

E.$ 23 *
RAJDR  HAJDR Jor IRE  DRAND .S,
AGCY HATCHERY..s004+ SPECIES...e«. RELEASE RELEAGE LOC BRND ROT RELEASE RELEASE RELEASE SITEcee RIVER evessseasscoses COMMENTSisesrcarocsvrsee FPC
SIART. __ SICP msasm \OILIb & . SISRT S0P _msa&:n N IRE .. __BRAND
MFE NON-HATCHERY 5P CHINOOK 4/21/86 5/31/84 55,000 84240 01 RA IU 1 4/24/86 S/08/B6 5,235 BELOM BOM DA LOWER COLUMBIA LCOL CWT-AD CLIP,
07 RA IC 3 5/08/86 S5/10/86 4,936 DOLOM BON DAM  LOMER COUBDIA LR CMT-AD OUIP,
, o ) TRANGPORT GROUP,
03 RA IF 1 S/10/B4 S5/11/B6 5,209 BELOW BON DAM  LDMER COLIMBIA  LCOL CWT-AD CLIP.
. TREMSPORT GROP
4 RA ID 1 5/41/86 S5/13/86 S,014 BELOVBON DA LR COLUBIA  LOML ONTAD GLIP.
05 RA IH 1 5/13/86 S/14/86 5,419 BELOW BON DAM  LOMER COLOMBIA LCOL CWT-AD CLIP,
o . TRANSPORT .
08 Ra IF 3 5/19/86 S/72/86 5,099 BELOW BON DA LOWER m.umm LCOL CWT-AD CLIP,
) . TRANSFURY »
00 RA ID 3 5/22/B6 5/26/86 5,032 BELOW BON AN LOWER COLMBIA LOOL CWT-AD CLIP.
TRANSPORT .
» . LOT 1D TOTAL. 35,604 FRON 7 RELEASES : *
SP CHINDOK 5/01/86 5/30/84 14,476 8626601 LA IS 1  5/01/B6 5/01/86 1,000 JbA BYPASS LOVER COLLMBIA LCOL UC CLIP,
02 W IS 1 5/01/86 5/01/84 » Jba L LCOL LC CLIP.
03 (A IS 3 5/04/86 5/04/84 1,010 JDA BYPASS LOVER COUIMBIA LCL UG QLIP
04 LB IS 3 5/04/86 5/04/86 1,010 JBA BYPASS LOMER COLIMBIA LCOL LC GLIP.
05 LA IS 2 5/01/86 5/01/86 1,010 JDA BYPASS LOMER COLIMBIA  LOOL C QLIP.
06 LB IS 2 5/01/86 5/07/85 1,009 JDA BYPASS LOMER COLUMBIA  LCOL LC CLIP,
07 RD IS 2 5/07/846 5/01/86 Jba BYPASS LOMER COLURMB: LC TLIP.
— 09 LA IS 4 5/10/86 5/10/84 1,010 JDA BYPASS LOMER COLWMBIA  LCOL UC CLIP.
" 16 b IS 4 5/10/B6 5/10/85 JDA BYPASS LOMER COLWWBIA LCOL LC CLIP.
N 08 RA IS 4 5/10/86 5/10/88 1,010 JDA BYPASS LOWER COLUMBIA LCOL LC CLIP,
o 13 b IS 3 5/13/86 S/13/86 JDA BYPASS LOMER COLUMBIA LCDL LC CLIP,
11 RA IS 1 SA3/B6 5/13/86 1,010 JD& BYPASS OWER COLMBIA LCOL UG CLIP.
12 Rb IS 1 5/13/86 5/13/8% 1,010 JDA BYPASS LOMER COUMBIA LCOL LC CLIF.
14 LA IS 1 5/30/86 5/30/86 1,012 JDA BYPASS LOMER COLIMBIA LCOU UG CLIP.
16 I IS 1 5/30/86 5/30/86 400 JDA BYPASS LOMER COLMBIA LCOL LC CLIP.
15 Ra IS 1 5/30/86 5/30/84 1,010 JDA BYPASS LOWER COLWBIA LCOL LC CLIP.
* LOT Ib VOAL. 14,476 FROM 16 RELEASES *
CHINOOK 5/13/86 S/17/86 5,000 BA263 01 RA PP 1 5/13/86 5/13/88 1,000 ABOVE MCN DAM MID COLUMBIA R MCOL UC CLIP,
02 RA PP 2 S/14/86 5/14/86 1,000 ABODVE MCN DAM KID COLUMBIA R  #COL UC CLIP.
03 LA PP 1 5/15/86 5/15/8b 1,000 ABOVE MCH DAM  MID COLUMBIA R MCOL UC CLIP.
04 LA PP 2 5/14/B6 5/16/86 1,000 ABOVE MCN DAM  MID COLLMBIA R MCOL UC CLIP..
S RD PP 1  5/17/86 5/17/86 1,000 ABOVE MCH DAX  MID COLUMBIA R MCOL UC CLIP,
* ) LOT ID TOTAL. 5,000 FROM 5 RELEAGES »
FA CHINOOK &/11/86 B/20/85 160,000 B&261 07 LA 17 6/11/86 6718786 10,000 DELOM MON DAM  LOWER COLWMBIA LCOL CWT-AD CLIP.
08 LA 3X I  4/18/B6 4/21/8% 10,000 BELOM WO DM LOUER COLUNBIA  LCOL (WT-AB (11P.

CONTROL GROUP,



NATIONAL MARINE FISHERIES SERVICE

PROGRAN UBCSO0 - FISH PASSAGE TWTA SYSTEM PAGE NB. &
IIME _11,48,02 * Brand Releases x FROM _ 9/01/85 10 12/31/86 ~~ _ DATE  1/30/87
33 HHOEHHEHE- HHA
¥ These data are prelisinary and have been derived fros various sources. For *
* verification and/or origin of data, contact the operators of the Fish Passage Dats #
% System at (503) 230-4290. *
W% S NI
MAJOR  MAJR T0TAL ERAND  BRAND BRAND
AGCY HATCHERY....s.., SPECIES...... RELEASE RELEASE MUMEER LOC BRND ROT  RELEASE RELEASE MMEER RELEASE SITE+ss RIVER sovvvrrcesorass COMENTSesercersnsercers  EPE
SI6BT S0P __RELEASED LOT ID. 3 STARY. ___STOP_ RFLEASED N, ZONE —DRAND
NFS NOHATOHERY  FA CHINOOK &/11/85 8/20/B5 140,000 85261 09 LA 39 3 &/20/B6 4/27/Bs 10,000 EELOV MCH DA LOMER COLLMBIA LEBL CWT-AD CLIP.
WA 3 3 &/21/B6 748/86 10,810 DELOM MCN DAM  LOMER COLUMBIA LCOL CWT-AD'GLEP.
12 LA 3L 3 7/09/85 115/86 10,000 BELGW MCN.DAM  LOWER COLUMBIA  LCOL CuT-AD TLIP, '
13 14 3 115/88 T/19/Bb 10,000 BELOW HCN DAM  LOMER COLMBIA  LCOL . SONTROL GRODP,
MolA 10 3 7/19/84 7/21/88 10,000 BELOM MCN DAM  LOMER COLIMBIA LCOL CONTROL GROUP.
15 LA TH 1 7/21/B5 7/22/8% 10,000 BEUDW MON D4M . LOMER COLIMBIA 1LCOL "CONTROL GROUP.
16 LA 10 1 /7286 /2318 10,000 BELOM MCN DAM  LOMER COMMBIA LCOL CONTROL GROUP.
) 0 LA 17 1 /364 /28786 10,000 DELOWMCN.DAM  LOMER CORMBIA LCOU CWT-aDCLIF,
02 LA 3X 1 7/29/85 B6/01/86 10,000 BELOW HCH DAM  LDWER COUUMPIA  LCOL CWI-AD CLIP,
06 LA 3L 1  B/01/BS B/06/86 5,626 BELOW MCH DAN  LOWER COLUMBIA  LOOL CWT-AD CLIP. .
. B R N . . " X am'ml 1H‘IIF.
. © 7 467 1D TOTAL. 116,635 FROM 12 RELEASES A .
- FA CHINDOK 6/11/B6 8/20/85 140,000 66262 01 RA 17 1 &/11/86 &/18786 10,000 BELOV BON DAM  LOVER COUMBIA  LCAL mmufw
h 02 RN 3X 1 6/18/BS - &/21/85 10,000 BELOV BON DAM  LOWER COUMBIA LCOL CWT-AD GLIP,
03 /86 672178 ) N DA LOWR COLUBIA LI e
RA 3J 1 &/21/B6 &/ZT7BS 10 PELOW BOM —AD CLIP,
RS 05 RA 3. 1 /21785 7708785 10,790 BELOW BOM DAM  LOMER COUIMBIA ICOL CHT-AD LTIP.
~ 0 RA I 1 7/09/85 T/TS/8% 10,000 DELOW BON-DAM  LOWER COLMBIA  LEOL CWT-AD TVIP,
13 RA ™ 1 /15786 7/19/86 10,000 DELOM BON DAM - LOVER COLIMBIA LCOL TRANSPORT GROUP.
14 RA 10 1 T/19/86 1/21/86 10,000 BELOW DON DaM  LOVER COLIMBIA 1COL TRANSPORT GROUP.
15 RA TH 3 W/21/85 22785 10,000 BELOW BON DAW  LOVER COCUMBIA  LCOL ' TRANSPORT GROLP.
16 RA 10 3 7/22/86 1/23/86 10,000 PELDM BON DN LOGER COIMBIA LCOL TRANSEORT SROUP.
07 R i7 3 /2B /30/86 50,000 BELOM BOM DAM  LOWER COLIMBIA 0L CWT~AD CLIP.
09 RA 3 3 7/30/86 B/01/85 4,357 BELOV BON DAM  LOMER COLDMBIA LOOL CNT-AD CLIP,
11 RA I 3 8/01/BS B/04/BS 10,000 BELOM BON DAM  LOMER COLUMBIA LCOL CMT-AD CLIP.
. 107 I TOTAL. 115,137 FRON 12 RELEASES . »
CHINDEK /01786 7/12/86 5,000 B626501 RA PP 1 7/08/86 7/08/85 1,000 ABOVE MON DAM  WID COLMBJA R MCOL U CLIP,
o 02 RA PP 2 7/09/86 1/09/B% ABOVE MCM DAM  MID COLUMBIA R _ MCOL UC CLIP.
: ' 03 LA PP 1 /10/86 1710786 1,000 ABOUE MCN DAN  HID COLIMBIA R MCBL LT CLIP.
04 LA PP 2 7/11/B6 /11788 1 ABOVE HCN DA MID COLUMBIA R MCOL 1€ QL3P.
05 R PP 1 7/127BE /12785 1,000 ABOVE #CN D4M  WID COLUMBIA R #COL (€ CLIP,
* LOT ID TOTAL. 5,000 FRON 5 RELEASES »



NATIONAL MARINE FISHERIES SERVICE

PROGRAM WBCS8Q FISH PASSAGE DATA SYSTEM PAGE NO. 7
TINE 11,44.02 3 Brand Releases ¥ ERON___Q/Q1/85_ 10 _12/33/8%
T 00060950006 LTI 169 6 DO DA ¢ HEHHHHHHHOHHE HEH
#* These data are prehmnary and have been derived from various sources. For »
# verification and/or origin of data, contact the operators of the Fish Passage Data #
» Systes at (503) 230-4290. *
) MAJOR MAJOR TOTAL BRANIY  BRAND BRAND .
AGCY HATCHERY.ss0seo SPECIESseoess RELEASE RELEASE NUMBER LOC BRND ROT RELEASE RELEASE NUMBER RELEASE SITE.ss RIVER cosrcovscrvoses COMMENTS.escrvtrenssanis FPC
START ST0P RELEASED LOT ID % d — NOME. I0NE : _BRAND
NFS NON-HATCHERY FA CHINOOK 7/17/86 1/31/86 12,000 84270 02 LA I8 2 11/86 /1/86 1,000 .JDA BYPASS LOWER COLUMBIA LCOL LC CLIP.
01 RA IS 2 /11/86 1/11/86 1,000 JDA BYPASS LOWER COLIMBIA LCOL UC CLIP.
03 RD IS 2 /17766 /17786 1,000 JDA BYPASS LOWER COLUMBIA LCOL LC CLIP.
06 A IS 3 120/86 1/20/86 1,000 JD& BYPASS LOWER COLUMBIA LCOL LC CLIP.
04 b IS 3 1/20/86 1/20/B6 1,000 JDA BYPASS LOMER COLUMBIA  LCOL UC CLIP.,
05 RO IS 3 720/86 7/20/85 1,000 JhA BYPASS LOWER COLUMBIA LCOL LC CLIP.
0B A IS 4 1/23/86 1/23/85 1,000 JDA BYPASS LOWER COLIMBIA LCOL UC CLIP,
7. LD IS 4 7/23/86 1/23/86 1,000. JDA BYPASS LOWER COLUMBIA  LCOL 1LC-CLIP.
07 RA IS 4 23/86 1/23/86 1,000 JDA BYPASS LOMER €OLUMBIA LCOL LC CLIP,
10 LD I8 2 7/31/86 /31786 1,000 JDA BYPASS LOWER COLUMBIA LCOL LT €LIP.
11 R IS 8 /31785 1/31/86 1,000 JDA BYPASS - Ih  LCOL UG ELIP, -
12 RB IS5 4 /31/86 1/31/86 1,000 DA BYPASS LOGER COLUMBIA LOM. LC CLIP,
s LOT IB TOTAL. 12,000 FROM 12 RELEASES - i *
SOCKEYE 4/23/84 6/02/86 64,384 BA253 01 RA RF 4/23/86 4/26/88 8,624 DELOM BON DA~  LOWER COUWMBIA LOOL CWT 23-17-31,
905 RA RN 1 4/24/86 4/25/B6 2,006 BELOW BON DAM LOWER COLUMBIA LCOL CWT 23-18-21. -
02 RA RF 2 4/21/86 S5/03/86 4,664 BELOM BON DAM  LOWER COLUMBIA- LOOL CWT 23-17~32,
08 RA RN 4 4/28/86 5/02/86 2,018 BELOW BON DAM LOWER COLIMBIA LCOL CWT 23-18-22.°
03 RA R 2 3/05/86 5/11/86 5,037 BELOW BON DA LOWER COLUMBIA LCDL CWT 23-17-33.
07 RA RN 3 5/05/86 5/08/86 DELOW BON DAM LOWER COLIMBIA LCOL CWT 23-18-23.
09 RA T 1 5/12/86 5/18/86 9,637 BELOW BOM DaM LOMER COUMBIA LCOL CMT 23-17-2A,
13 RA U 1 5/12/86 5/16/86 2,205 DELOW BON DAl LOWER COLIMBIA LCOL CWY 23-18-24.
— 14 RA U 2 5/19/86 5/23/86 4,180 DELOM BON DAM  LOWER COLUMBIA LCOL CWY.23-18-25.
] 10 RA T 2 /86 11,038 BELOW BON DM LOWER COLUMBIA LCOL CWT 23~17-35.
] 11 RA T 3 S5/23/86 S/21/85 10,270 PELOW BON DAM  LOWER COLUMBIA LCOL CWT 23-17-36.
e} 15 RA U 3 $/21/86 4/02/86 3,159 BELOW BON DAM LOMER COLIMBIA LCOL CWT 23-18-25.
12 RA T 4 /86 5/29/86 693 BELOW BOM DAM LOMER COLIMBIA LCOL CWT 23-18-52. -
» LOT ID TOTAL. 64,384 FROM 13 RELEASES L
SOCKEYE 4/23/86 6/02/86 64,926 84254 01 LA RH 1 4/2 4/26/86 8,711 BELOW PRD DAM MID COLUMBIA R MCOL CWT 23-17-37.
. 05 A RR. 1 4/24/86 A/25/86 2,239 BELOW PRD DA HID COLIMBIA R MCOL" CMT 23-18-33.
02 LA RH 2 4/27/86- 5/03/86 4,932 BELOW PRD DAM MID COLIMBIA R MCOL CWT 23-17-38.
08 LA R 4 4/28/86 35/02/86 1,919 BELOW PRD DAM . MID COLIMBIA R MCOL (CWT -23-18-34
03 LA RH 3 5/05/86 5/11/8% 4,313 BELDW FRD DAM MWiD COLUMBIA R MCOL CNT 23-17-39.-
07 1A R 3 5/05/86 5/08/86 779 BELOW PRD-DAM  MID COUUMBIA R MCOL CWT 23-18-35.
13 LA L 1 S/12/86 S/16/88 2,189 BELOM PRD DAM  MID CRUMBIA R MCOL CWT 23-18-35.
0 LAV 1 3/12/86 5/18/86 10,186 . BELOW PRD DAM COLUMBIA HWCOL  CWT 23-18-18.
14 A L 2 S/719/86 5/23/86 &, BELOW PRD DAM MID COLUMBIA R MCOL 25-18-37.
16 A v. 2 5/20/686 5/22/864 10,671 - BELON PRD- DAH MID COULMBIA R MCOL CWT 23-18-19.
11 A ¥ 3 S5/23/86 5/21/86 9,415 BELOM PRD DAMN MID COLUMBIA R MCOL CWT 23-18-20.
15 LA L 2 S/21/86 6/02/B6 3,093 BELOW PRD DA  WID COLUMBIA R MCOL CWT 23-18-38.
12 A v 4 5/28/86 5/29/86 2,414 BELOW PRD DAM HID COLAMBIA R MCOL CWT 23-19-01.
= LOT IP TOTAL. 64,926 FROM 13 RELEASES



NATIONAL MARINE FIS?ERIES SERVICE

PROGRAM WBC580 FISH PASSAGE DATA SYSTEM PAGE ND. 8
TINE _11.44,02 * Brapd _Re 1 eases * FROM.__9/00/80 10 12/31/B6 _____ DATE 1/30/87
FHOHHHE HHOHE
% These dats are pretiminary and have been derived from various sources. For *
# verification and/or origin of data, contact the operators of the Fish Passage Pata =
# Gystes at (503) 230-4290, *
MAJOR HAJOR TOTAL ERAND  BRAND BRAND
AGCY HATEHERY....ves SPECIES.evsss RELEASE RELEASE MMBER LOC BRND ROT  RELEASE RELEASE MMBER RELEASE SITEsoe RIVER evscevsssnessss COMMENTSsesovsarereeraes FPC
SIART SI0P EELEABED LOT ID__% SIART __ STDP. -BELEASED JONE -
N'FS NON-HATCHERY STEELHEAD 4/15/86 S5/31/86 33,168 86257 01 LA P 1 4/15/86 4/21/86 4,319 BELOM LGS DAM SNAKE R SNAK léf?’lrlm' CONTROL
02 A P 2 4/29/85 5/01/86 4,176 PELOM LGS DAM  SNAKE R SNAK LOR TRMSPFRT CONTROL
03 tA P 3 5/01/86 5/08/85 4,966 DELOW LGS DAM  SNAKE R SNAK %PTWCR‘I CONTROL
04 LA P 4 5/08/86 $5/13/86 4,150 PELOW LGS DAM  SNAKE R SHAK lggkwml’ CONTROX.
05 tA W 1 5/13/86 S/11/84 4,249 DPELODM LGS DAM  SNAKE R SNAK LGR TRNEPTRT CONTROL
06 LA & 2 S8 S/22/mb 4,250, BELOW LGS DAM  'SNAKE R SNAK LER TRANSPORT CONTROL
07 LA W 3 5/22/86 S/21/86 4,250 BELOW LGS DAM -  SNAKE R SNAK LGRWTCNW.
m' .
08 1A W 4 S/21/86 S/27/86 1,267 BELOW LGS DAM  SHAKE R SNAK gll;?'lRMI CONTROL
A T -
» : LOT ID TOTAL. 31,647 FROM 8 RELEASES L
STEELHEAD 4/16/86 6/03/88 30,657 8625801 RA L 1 4/16/86 4/28/86 4,904 BELOW BON DAM COUIMBIA LCOL LGR TRANGPORT TEST GROUP,
i 02 R’ L 2  A4/20/B6 A/30/86 4,250 BELOW BON DAM  LOMER COLUMBIA (COL LOR TRANSPORT TEST GROUP.
63 FRA L 3 5/02/86 5/09/86 4,237 FEVOW BON DAM  LOMER COLIMBIA  LCOC TRANSPORY TEST GROUWP.
04 RA L 4  5/09/86 S/14/86 4,250 BEL'OM BON DAM-  LOMER COLUMBIA LCDL TRANSPORT TEST SROUP.
b 05 RA ¥ 1 S/14/86 - 5/19/86 4,244 BEICM BON DAM  LODWER COLUMBIA LCOL LGR TRANSPORT TEST GROUP.
1 06 RA WV 2 9/88 5/23786 4,514 DBEL(M BON DAN ~ LOWER COLMBIA LCOL LGR TRAMSPORT TEST GROWP,
) 07 RA V 3 5/23/86 &/03/85 4,20 DELOW BON DAN  LOMER COLMBIA LOOL LGR TRANSPORT TEST GROUP.
[ X - .
& LOT ID FOFAL, ~ 30,657 FROM 7 RELEASES L
STEELHEAD 5/16/86 5/22/86 5,165 86265702 LA IS 1 5/16/86 5/16/85 1,010 JDA BYPASS - LOMER COLUMBIA LCOL ULC CLIP.
03 b IS 1 9/16/86 S/16/66 600 JDA BYPASS LOWER COLUMBIA LCOL +C CLIP.
01 RrRA IS 1 9/16/86 S/16/86 1,022 JDA BYPASS LOMER COLUMBIA LODL 1€ CLIP:
08 LA IS 2 5/22/86 S/22/86 1,010 JBA BYPASS LOMER COUIMBIA LCOL LC CLIP.
05 RA IS 2 5/22/88 S/22/85 923 JDA.BYPASS LOVER COLIMBIA LCOL UC DLIP.
06 RD IS 2 S5/22/86 S/22/86 600 JDA BYPASS LONER COLUMBIA  LCOL LC CLIP. ]
: 0T I TOTAL, 5,165 FRON & RELEASES *
STEELHEAD 5/20/86 5/24/86 5,000 B4254 01 RA PP % 9/20/86 5/20/86 1,000 ABOVE MCN DM MID COLUMBIA R MCOL . UC CLIP.
02 RA PP 2 5/21/86 5/21/86 1,000 ADOVE MCH DAM  MID COLUMBIA R MCOL  UC LLIP.
03 LA PP 1 S/22/85 5/22/84 1,000 ABOVE MCN. R HCDL K CLIP.
04 LA PP 2 5/23/B4 S/23/8% 1,000 ADOVE MCN DAM  MID COLIMBIA R  MCOL UC CLIP.
95 RD FP 1 S/24/B& S/24/86 1,000- ABOVE ACN DAM - MID COLIMBIA R W& W ar,
» ’ 107 ID YOTAL, 5,000 FROM 5 RELEASES »
-~ i 'HATCHERY TOIAL. 736,715 FROM 146  RELEASES L
s . AGENCY TOTBLase  T54,715 FROM 165 RELEASES -



NATIONAL MARINE FISHERIES SERVICE

PROGRAM WBCAH0 FISH PASSAGE DATA SYSTEM . PAGE NO. ?
TIME _11.44.02 3 Brapd FKeleases % EROM 9/01/80 T0 12/3i/86 = DATE 1/30/87
# These data are prelisinary and have been der:w-d from various sources. For *

# verification and/or origin of data, contact the operad ors of the F rsh Passage Data
# System at (503) 2350-4290. *

KAJR  HAJR TOTAL BRAND BRAND

AGCY WATCHERY..vuvos SPECIES...... RELEASE RELEASE  MUMBER LOC BRND ROT  RELLAGE RELEASE MMEER RELEASE SITE.ss RIVER vevvesrvoressss COMENTSerivescescrnrses  FPL
SI6RT. . STOP  RELEASEDLOT I & - START__ST0P__ RELEASED N bii 3 ]
O0FU IRRIGON SU STEELHEAD  4/29/8B4 4/30/B6 115,47 86067 01 RA J 2 A/29/B6 4/30/86 13,217 L] SHEEP CRK 1WA R SHAK 100X ADy S0X AD-LV-CHT
02 RA X A A/29786 A/30/BS 13,200 LISHEEP CRK DM R ~. . SNAK 100K AD, 50X AD-LV-CWT
» LOT 1B TOTAL. 26,457 FROM 2 RELEASES : *
5U STEELHEAD  4/29/86 S/0S/86 194,553 06048 03 LA J 1  4/29/B6 5/05/84 14,987 NALLOWA H " WALLOWA R SNAK 100X AD, 0% AD-LU-CMT
04 LA I 3 A/29/86 5/05/8 14,998 WALLOWA H WALLOMA R~ SNAK 100X AD, 50X AD-LU-CWT
01 RA 4 1 4/29/B5 5/05/84 14,871 WALLOWA H WILLDWA R SNAK  100X.AD, 75% AD-LV-OMT
02 RA J 3 4/29/86 B/05/84 14,878 Uﬂ.l.llﬁ H WALLOWA R Suﬂ( 100X AD; 75X AD-LV-CWT
* LOT 1B TOTAL. 59,734 FRON 4| s *
e HATCHERY TOTAL. 86,191 FROM & RELEASES ' Lo
LOOKINGGLASS H SP CHINOOK 9/18/85 9/18/85 373,454 86071 01 RA U 1 9/18/85 9/18/85 ZO,iOlB LOOKINGRLASS CR "GRANDE RONDE R SNAK 1B/1B
02 RA J 3 9/18/85 9/18/85 20,129 LODKINGGLASS CR GRANDE RONDE R SNAK 20/1B.
. LOT 1D TOTAL. 40,237 FRON 2 FRELEASES *
SP CHINOOK  4/01/B4 4/04/B6 315,557 BOST 0L RA J 2 4/02/86 4/02/B6 19,955 LDOKINGGLASS CR GRANDE RONDE R SNAK
02 RA I 4 4/02/B5 4/02/86 19,982 LOOKINGGLASS CR GRANDE RONDE R SNAK
2 LOT ID TOTAL. 39,937 FROM 2 RELEASES ' - .
f SP CHINOOK 9/24/86 9/24/86 163,275 84084 04 LA J 1 9/24/86 9/24/86 20,'4345 LOOK]NGGLASS: CR 'GRANDE ROMDE R SNAK 13K AD-CHT 07-28-04
@ 02 LA J 3 9/24/86 9/24/86 20,523 LODKINGGLASS CR GRANDE RONDE R SNAK 13K AD-CWT 07-28-03
» LOT 1D TOTAL. 40,959 FROM 2 FELEASES »
- HATCHERY TOTAL, 121,133 FROM & RELEASES : -
i AGENCY TOTAL.,. 207,324 FROM 12 FELEASES %
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NATIONAL MARINE FISHERIES SERVICE

PROGRAM WEC4B0 FISH PASSAGE DATA SYSTEM
IIME__11:45.02 2 Brapd HBeieases *
I NI " I I I

PPEL NOW-HATCHERY Fa CHINDOK

4/15/84

# These data are preliminary and have been derived from various sources.
*# verification and/or origin of data, contact the operators of the Fish Passage Data

& Sysies at (503) 230-4290.
1

For

*
*
]

MAJOR

5/02/86

SISRI.___STOP _ RELEASED LOT 1D %

PAGE NO.
FROM __2/01/85. 10 . 12/31/86 = DAIE._1/30/87

RN R R
TOTAL . BRAND  BRAND .
BRND ROT  RELEASE RELEASE RIVER sosesrvooresess COMENTS.erueerersnrness
STORT __SIGP O 208 A
2,529 8435107 LA B 1 4/15/86 4/15/86 YAKIHA R MCOL
08 LA B 2  4/15/86 4/15/8B6 YAKINA R neoL
01 1A BB 2 4/15/86 "4/15/8B6 YAKTMA R Mool
07 P B 1 4/15/856 4/15/86 YAKIMA R MOOL
03 LF BB 2  4/15/B6 4/15/84 YARIMA R HEOL
11 RA B 1 4/19/85 4/15/86 YAKTMA R noou
12 RA B 2 4A15/86 4/15/86 YAKIMA R MCOL
04 RA BB 1 4/15/86 A/15/86 YAKIMA R MCOL
14 RF B 2 4/15/BS5 4/15/B6 YAKIMA R Moo
06 R BB 1 4/15/85 A/15/86 YAKDMA R oL
18 R B2 4/11/B6 A/17/84 YAKINA R MCOU  DOUBLE ERANDED IN RA & RP
16 IR BB 2 A/17/B5 A/1/84 YA R COU DOUBLE BRANDED IN RA & RP
02 P BB 1 4/17/B6 A/1%/3% YACTHA R oo
13 R B 1 A/17/86 /1778 ana R N
5 R-B 1 Anam anese YA R HORL DOUBLE BRANDED TN LA & LD
17 R B 1 A/8/B6 4/18/85 YAKTHA R MO DOUBLE BRANTED TN RA & RP
10 P B 2 A/18/B5 A/18/86 YAKIMA R .
05 RA BB 2 A/18/85 A/18/B5 YAKEHA R ik
19 LA W 1 50185 5/0: Yakiua R g
2 P W 1 S/01/8s 501/ YAKENA R ¥
Z R OH 1 S/0/BS 50186 YAKIHA R HeoL
2% RPOH 1 5/01786 5/01/86 YAKIMNA R MeoL
20w H 2 86 5/02786 YAMA R oL
2 W 2 W8 508 YAKTHA R neoL
24 RA H 2 5/02/86 S5/02/85 YAKIMA R HeoL
2 R H 2 5/02/85 5/02/84 YAKIHA R HEoL
LOT 1D-ToTAL. 2,529 FROM 26 RELEASES »
HATCHERY TOTAL. 2,529 FROM 26 RELEASES -
;]

10

_BRAND




NATIONAL MARINE FISI-E'(IES SERVICE

ce-I

PROGRAM WBC680 FISH PASSAGE DATA SYBTEM PAGE MO. 11
TIME__11:44.02 ) Brand Releases » EROM 9/01/89 TO 12/31/86  DATE 1/30/87
# These data are preliainary and have been derived from varieus sources. For *
# verification and/er origin of data, contact the operators of the Fish Passage Data %
% Systas at (503) 230-4250. *
I R EEHHEHEEHE R 2
MAJOR HASOR TOTPL BRAND  BRAND BRAND .
ABCY HATCHERY.sseses SPECIES..vee. RELEASE RELEASE LOC BRND ROT RELEASE RELEASE NUMBER RELEASE SITE«ee RIVER sesserescocerss COMENTSicessescrssesens FPC
M__._SILEE.EASED LOY ID % SIART_ . _STGP HAME. 10 ERAND
UGFU DMORSHAK NFH SF CHINOOK 3/21/86 4/02/86 164,286 86120 04 RA A 1 3/21/86 3/21/86 4,500 LGR FOREBAY SNAKE R SNAK GATEWELL RELEASE.
¢ . 05 RA A 2 3/27/88 3/21/85 4,500 LGR FOREBAY BNAKE R SNAK GATEMELL RELEASE.
wre 06 RA A 3 3/21/86 3/21/84 4,500 LG6R FOREBAY SNAKE R SNAK BATEMELL RELEASE.
07 RA F 1 3/23/86 3/21/86 4,500 LGR FOREBAY SNAKE R SNAK CONTROL RELEASE.
08 RA F 2 3/21/86 3/21/86 4,500 LGR FOREBAY SNAKE R SNAK CONTROL RELEASE.
09 RA F 3 3/21/B6 3/21/86 4,500 LGR FOREBAY SNAKE R SNAK .
01 RA PI 1 3/21/86 3/21/86 4,500 LER FOREBAY SNAKE R SHAK .
02 RA PI 2 3/21/86 3/21/86 4,500 LGR FOREBAY SNAKE R SNAK TURBIME RELEASE.
03 RA PI 3 3/21/86 3/21/B6 4,500 LGR FOREBAY SNAKE R SNAK  TURBIME RELEASE.
10 RA R 1 3/21/86 3I/22/86 4,500 - LGR FOREBAY SHAKE R SNAK SPILY RELEASE.
i1 RA R 2 3/21/86 3/27/86 4,500 LGR FOREBAY SNAKE R SNAK SPILL RELEASE.
12 RA R 3 3/22/86 3/27/86 4,500 LGR FUREBAY SNAKE R SNAK  SPILL RELEASE.
16 LA A 1 3/30/86 3/30/86 4,500 LGR FOREBAY SNAKE R SNAK TEWELL
17 LA- A 2 3/30/86 3/30/86 4,500 LGR FOREBAY SHAKE R SHAK GATEWELL RELEASE
18 LA A 3 3/30/86 3/30/86 4,500 LBR FOREBAY SNAKE R SNAK GATEWELL RELEASE.
19 LA F 1 3/30/86 3/30/86 4,500 LGR FOREBAY SNAKE R SNAK .
2 W F 2 3/30/86 /84 4,500 LGR FOREBAY SHAKE R SNAK CONTROL RELEASE.
21 A F 3 3/730/86 3/30/85 4,500 LGR FOREBAY SNKE R SNAK o
13 A PI 1 3/30/85 3/30/85 4,500 LGR FORERAY SNAKE R SNAK TURBINE RELEASE,
4. A PI 2 3/30/86° 3/30/86 4,500 LGR FOREBAY SNAKE R SNAK  TURBINE .
1S tA PI 3 3/30/85 3/30/86 4,500 LGR FOREBAY SNAKE R SNAK TIRBINE RELEASE.
2 ta R 1 3/20/86 3/30/86 4,500 LGR FOREBAY SHAKE R SHAK ™ SPILL RELEASE.
23 LA R 2 3/30/86 3/30/84 4,200 LGR FOREBAY SNAKE R SNAK  SPTIL RELEASE
24 A R 3 3/30/86 3/30/86 4,500 LGR FOREBAY SNAKE R SNAK SPILL RELEASE.
28 RD A 1 4/02/86 4/02/8B6 4,500 LGR FOREBAY SNAKE R SNAK
2% RP A 2 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK GATEMELL REILEASE
30 RD A 3 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK GATERELL RELEASE.
31 RD F 1 4/02/86 4/02/86 4,300 LGR FOREBAY SNAKE R SNAK CONTROL RELEASE.
32 -RD F 2 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK CONTROL RELEASE.
3 R F 3 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK .
25 R PI 1 4/02/856 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK  TURBINE RELEASE.
2 Rb PI 2 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SHAK .
27 ®RBD PI 3 4/02/86 4/02/85 4,500 LGk FOREBAY SHAKE R SNAK TURBINE RELEASE.
34 RE R 1 4/02/B6 4/02/86 4,500 1B6R FOREBAY SNAKE R SNAK SPILL RELFASE,
35 RD R 2 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK SPILL RELEASE.
35 RD R kg 4/02/86 4/02/86 4,500 LGR FOREBAY SNAKE R SNAK SPILL RELEASE.
» LOT ID TOTAL, 162,000 FROM 356 RELEABES *
SP CHINDOK 4/02/86 4/03/86 506,320 8610801 RA Y _2 4/02/84 4/03/84 40,673 N F. CLEARWATER N F CLEARMWATER  SNAK Y
» LOT ID TOTAL. 40,675 FROM 1 RELEASES 1
STEELHEAD 4/16/86 S/13/86 1,240,236 86104 01 RD 4 i 4/16/86 A4/16/86 4,140 DUORSHAK NFH CLEARWATER R SNAK AD CLIP.
02 RD 4 3 5/01/86 5/01/86 4,199 DWORSHAK NFH CLEARWATER R SNAK  AD OLIP.
05 RD T 4 3/07/84 35/07/86 35,025 DWORSHAK NFH CLEARWATER R SNAK AD OLIP.
02 LD 4 1 3/08/86 5/08/86 4,250 DWORSHAK NFH CLEARMATER R SNAK  AD CLIP.
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PROGRAM WBC480
IIE  11.44.02

NATIONAL MARINE FISHERIES SFRVICE
FISH PASSAGE DATA SYSTEM

PAGE ND. 12

* Brand Releases * FROM 9/01/80 TO _12/31/85 _ _ ___ _  DATE 1/30/B7
E NI HHOE - ]
% These data are prelisinary and have been derived from various sources. For *
® verification and/or origin of data, contact the operators of the Fish Fassage Data #*
% Systes at (503) 230-4290, *
SHH AT
. MAJGR HAJOR TOTAL BRAND  BRAND BRAND B -
AGCY HATCHERYse0s00e SPECIES.eesss  RELEASE RELEASE MMBER LOC BRND ROT  RELEASE RELEASE MMBER RELEASE SITEses RIVER seoncrcsoscsers COMMENTSccocenvsestirecs FPC
START T0P___BRELEOSED LOT ID_ £ SISRT __STOP __ RELEAGED HOlE 20N BRAND
USFU DWORSHAK NFH STEELHEAD  4/16/84 5/13/86 1,240,235 85610404 LD 4 3 5/13/8% 5/13/86 4,247 IDMORSHAK NFH CLEARMATER R SNK AD CLIP,.
" LOT ID TOTAL. S1,871 FROM 5 RELEASES %
2] HATCHERY TOTAL. 254,545 FROM 42 RELEASES -
HAGERMAN NFH STEELHEAD  3/26/B6 4/14/B6 525,316 8610301 LB T 4 4/07/86 4/09/86 51,325 E F GANON R E F SALMON R SHAK  AD CLIP. Y
. 107 1B TOTAL. 51,325 FROM 1 RELEASES “
STEELHEAD  3/27/B6 4/18/B6 499,715 8610101 1D T 2 4/08/85 4/10/B% 52,300 GAWTOOTH H ~ SALMON R SNAK AD CLIP. Y
L LOT IR TOTAL. 52,300 FROM 1 RELEASES *
23 HATCHERY TOTAL, 103,625 FROM 2 RELEAGES ]
LEAVENWORTH NFH SP CHINOOK 9/18/85 9/19/85 101,724 84137 01 LA S 1 9/19/85 9/19/85 10,489 YAKIMA R YAKIMA R HCOL  AD-CMT.
* LOT ID TOTAL. 10,489 FROM 1 RELEASES L]
P THINGOK 10/29/65 10/29/85 32,798 8414301 LA 2Z 1 10/29/85 10/29/85 13,751 LEAVENWORTH NFH WENATCHEE R HoOL
02 RA 2 1 10/29/85 30/29/85 13,050 LEAVENUORTH NFH WENATCHEE R MCOL
® LOT ID TOTAL. 26,801 FRDM 2 RELEASES )
SP CHINOOK 11719785 11/20/85 95,431 BS140 01 RA S 2 11/19/85°11/20/85 10,000 YAKIMA R YAKTNA R MCOL  AD-CWT, :
L] LOT ID TOTAL. 10,000 FROM. 1 RELEASES - =
6P CHINDOK 3/28/86 4/28/86 162,406 8612302 1A 3 1 3/28/86 3/2B/B& 5,910 YAKIMA R YAKIMA R HOOL  AD-CWT. .
RM 1485 FROM MOUTH OF YAK.
03 A 3 4 3/28/85 3728/Bé& 5,438 YAKIMA R YAKIMA R MCOL  AD-DWT. "
;- RN 185 FROW MOUTH OF YAK.,
. 4 RA 3 4 3/28/86 3/28/85 5,255 YAKIHA R YAKINA R MCOL  AD-CHY. - - .
RN 165 FROM MOUTH OF YAK.
0n s’ 3 1 4/09/85 4/28/86 6,383 YAKDMA R YAKTNA R MCOL  AD-CMT,
R4 155 FROM MOUTH OF YAK.
* LOT ID TOTAL. 22,98 FROW A RELEASES - »
P CHINOOK 4/23/86 4/23/86 1,970,000 BSIR 0L A TT 1 4/23785 4/23/88 40,402 LEAVENMORTH WFH UENATCHEE R MCOL  NO CLIPS. Y
L] 10T 1D TOTAL. 40,502 FROM | RELEASES ’ =
(2] HATCHERY TOTAL. 110,678 FROM 9 RELEASES L]
SPRING CRK NFH FA CHINDOK 5/19/86 S5/24/86 1,801,350 8511701 1D S 1 5/19/86 5722/86 10,0948 YAKIMA R TAKIMA R HOOL  100% CWT
* 107 1D T0TAL. | 10,094 FROM 1 RELEASES b
L 10,094 FROM 1 RELEASES ]

HATCHERY TOTAL.



ve-1

PROGRAM WRCABQ
TIME__11:44.02 *

NATIONAL MARINE FISHERIES SERVICE
FISH PASSAGE DATA SYSTEM

Brangd

Beleases ®

RO OHH R IHEN

# These data are preliminary and have been derived fros various sources, For *
# verification and/or origin of data, contact the operaters of the Fish Passage Data ~ »
]

% Gystem at (303) 230-42%0,

PAGE NO.
FBOM _9/01/B8 10 12/31/86 _ ___ _____ DATE _1/30/87

A

MR KR ot " BRAND - BRAND ERAND e

AGCY HATCHERY......s SPECIES..vsss  RELEASE LOC BRNI ROT  RELEABE RELEASE MMBER RELEASE SITE.er RIVER veverencoreeres COMENTSiecverevssncnees  FPC
START "GP RELEGSD LOT 1D & START__ STOP . RELEASED NIE 208 _BRAND

USFU VINTHROP MFH S CHINOIK 4/21/86 A/29/86 | S34,292 BAIZS 01 RA TC 1 A/21/86 4/21/86 34,466 WETHOM R METHIM R WL N0 CLIPS. W50 PART OF Y

02 RA TC 3 A/Z5/BS . A/25/Bb 34,485 METHOM R, PMETHOW R MCOL NO CLIPS. Y

03 RA T 3 A/29/B6 A/29/84 34,353 METHOM R YETHIM R MCOL MO CLIPS. Y
. LOT 1D TOTAL. 103,304 FROM 3 RELEASES - o *

SP CHINOOK 4/21/86 4729786 3S,E94 86126 01 LA TC 3 - 4/21/B6. A/21/B6 12,001. BELOW PRD DAM - MID COLIMBIA R  MCOL WO CLIPS. Y

02 LA T 1 4/25/85 4/25/B6 11,987 BELOM PRD DAM  MID COLUMBIA R MCOL MO CLIPS. Y

03 LA W 1 A/2/86 4/23/B4 11,904 DELOW PRD DAM  MID COLUMBIA R MCOL ND CLIPS. Y
» LOT 1D TOTAL. 5,894 FROM 3 RELEASES *
- HATCHERY TOTAL, 139,198 FROM 6 RELEASES »
i - BGENCY TOTAl.., 618,341 FROM 40 RELEASES k-

13
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PROGRAM WBC480
TIME__11,44,02

NATIONAL MARINE FISHERIES SERVICE
FISH PASSAGE DATA SYSTEM

Braopd

Beleases

MAJOR

% These data are pretliminary and have been derived from varieus sources.
= verification and/or ortgin of data, contact the operators of the Fish Passage Data
#% System at (503) 230-4290.

R
For

'#&:

HAJOR

TOTAL

BRAND  BRAND
RELEASE RELEASE

ERAND

PAGE MO._ 14

EROH_ _9/01/85 10.. 12/31/86 . DATE i/30/67

AGCY HATCMERY, ..., SPECIEB...... RELEASE MIMEER LOC BRND ROT MMBEK RELEASE SITE... RIVER cevecorsrrerors COMMENTS.ueveeseeressans  FPC

: START STOP__ BELEASED LOT 10§ SIART ___STQP___ RELEASED ~ NOME_ Z0ME ERAND
VIF LYONS FERRY  FA CHINODK  4/02/86 4/03/B6 481,950 BAISA 01 RA 7K 1  4/02/86 4/03/86 40,168 LYONS FERRY  SNAKE R SNAK MO CLIPS. Y
. LOT Ip TOTAL. 10,148 FROM 1 RELEASES »
FA CHINOK  6/10/86 6/10/86 1,542,168 861S501 RA T 3  6/10/86 6/10/86 81,003 LYONS FERRY  SNAXE R SWAK MO CLIPS. Y

. LOT ID TOTAL. 81,003 FRON 1 RELEASES *
- HATCHERY TOTAL. 121,171 FROM 2 RELEASES =
AT v o wu Wl T L M Gy T o mamme Egem 1

. LOT 1D TOTAL. 200,650 FRON 2 RELEASES .
- HATCHERY TOTAL. 200,650 FROM 2 RELEAGES -
RIMGOD U FA CMINOOK  4/01/85 4/04/B6 1,300,000 BAI1STOL RA TW 3 4/01/B& -4/04/B4 50,000 RINGOLD H WID COLIMBIA R MCOL MO CLIPS. Y

* LOT ID TOVAL,- 50,000 FRON 1 RELEASES .

- HATCHERY TOTAL. 50,000 FROM 1 RELEASES -
ey U CHINOK  S/29/8¢ 4/02/B6 1,444,067 8614201 RD S 1 5/29/B5 5/29/B& 100,447 WUSH WID COLIMRIA R MO MO CLTPS. Y

LOT 1D TOTAL. 100,447 FROM 1 RELEASES .

- HATCHERY TOTAL: 100,447 FROM 1 RELEASES - ) "
- AGEMCY TOTA ... A72.249 EROM £ PEIEACET s
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PROGRAM WBCA80
TIME  11.44.02

# These data are preliami

L owerifl H 2
R VETiTICaTIon &/ 0T OF

cakion foar ar

* Systes at (503) 230-4290,

e

MAJOR  MAJOR TOTAL BRAND  BRAND
AGCY HATCHERY assses SPECIESesesss  RELEASE LOC BRND ROT RELEASE

SIART SI0F___ BELEABED LOT 1D &% oo SIARI._ SI(F
WDG LYDNS FERRY 8U STEELHEAD 4/21/86 4/29/86 &0,167 8421501 RA F 1 4/21/86 4/29/86
0z RA TF 3 4/25/86 #/25/B6
03 RO W 1 4/29/86 4/29/86

* LOT ID TOTAL.
SU STEELHEAD 4/21/86 4/29/86 36,050 8621601 A A 1 4/21/86 A/29/86
02 A W 3 /25786 /BB
03 b W 1 4/25/84 4/29/86

* LOT 1B TOTAL.
S STEELHEAD 4/22/86 S5/02/Bb 124,077 B4A210 01 RA 14 1 4/22/B6 5/02/86
03 RA IJ 3 4/22/86 S5/02/86
0Z RA IJ 4 #/22786 5/02/86

. LOT I TOTAL.
SU STEELHEAD 4/22/86 5/02/86 101,740 8622003 14 1J 1 4/22/86 5/02/86
05 LA IJ 3 4/22/B6 5/0/86
04 A I3 4 4/22/86 5/02/86
01 LA IK 4/22/86 5/02/86
02 A IK 3 4/22/86 S5/02/86

. LOT 1D TOTAL.
S STEELHEAD 4/26/86 5/13/86 40,494 B6211 01 LA IT 1 4/246/85 5/13/86
02 A IT 3 4/26/B4 '5/13/84

= 10T Ib TOTAL.
Sy STEELMEAD  4/26/86 5/13/B6 100,574 86212 01 RA 1K 1 4/29/86 S/13/86
02 RA 1K 3 4/29/86 5/13/86

LOT ID TOTAL.
HATCHERY TOTAL.

PAGE NO. 15
DBIE__1/30/87

»*
]
*
BRAND
NUMBER RELEASE SITE«es RIVER secevvrevresess COMMENTSiesssasrersveaes  _FPC
BELEASED i A - _Bgayn
20,035 BELOW LGS DaAM R SNAK AD CLIF, Y
20,063 BELOS LGS DA SNAG R SNAK 4D CLIP. Y
20,069 BELOW LGS DAM SNAKE R SNAK AD CLIP. Y
80,167 FROW 3 RELEASES =
11,998 BELOW IR DM  SNAKE R SNaK AD CLIP, M
12,034 BELOW IHR Dai SWARE R S AD QLIP. Y
12,018 BELOM IHR DAM SNAKE R SNAK AD CLIP, Y
356,000 FRUA 3 RELEASES ®
20,000 GRANDE RONDE R GRANDE RONDE R SNAK
A | A
20,000 ORANDE RONDE R GRANDE RONDE R SNAK AD-LVU-CMT
VOLITIONAL RELEASE
20,000 GRANDE RINDE R GRANIE ROWDE R SHAK  AD-LV-OWT
VOLITIONAL RELEASE
40,000 FRON 3 RELEASES #
20,000 LYONS FERRY SNAKE R SNAK  AD-LU-CNT.
VOLITIONAL RELEASE.
20,000 LYONS FERRY SNAKE R GNAK VOLITIONAL RELEAGE.
20,000 LYONS FERRY  SNAKE R SNAK AD-LU-CMT.
VOLITIONAL RELEASE.
20,000 LYONS FERRY BNAKE R SNAK  AD-LU-CMT.
VILITIONAL RELEASE.
20,000 LYONS FERRY SNAKE R SNAK  AD-LV-CuT.
VOLITIONAL RELEASE.
100,000 FROM 5 RELEASES »
20,000 TUCANNON R “THCANNON R SNAK AD-LV-CHT,
VOLITIONAL RELEASE.
20,000 TUCANNON R~ TUCANNON R SNAK  AD-LV-CUT.
VOLITIONAL RELEASE.
40,000 FROM 2 RELEASES »
20,000 ‘TUCANNON R TUCANNGN R SNAK  AD-LU-CWT.
: VOLITIONAL RELEASE.
20,000 TUCANNON R TUCAMNON R SNAK  AD-LU-CMT,
VOLITIONAL RELEASE.
40,000 FRON 2 RELEABES »
336,217 FROM 18 RELEASES b
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NATIDNAL WRINE FISHERIES SERVICE

PROGRAM WUBCS90 g SH PASSAGE DATA SYSTEN PAGE NO. 16
TIME _11.44.02 » Brand Releasses » FROM__9/01/8% 10.__12/31/8% DAIE_ 1/30/87
S NI 0400 MG M AACAC S 00 0 0 e e o e

# These data a're'p'i'élﬂi”n'i'ﬁary avd have been derived from various sources. For »
* verification and/or origin of data, contact the operators of the Fish Passage Iata =
¥ Systes at (503) 230-42%0,. *

* R HEHHEHEHEHEHHEHEHHE HHHHHHHHHEHEH
MAJOR  MAJOR TOTAL BRAMD  BRAND BRAND ’ .
AGCY HATCHERY,v4ee0s SPECIES.sssss RELEASE RELEASE MMBER LOC BRND ROT  RELEASE RELEASE MMBER RELEASE SITEsso RIVER sovsessoreesiee COMENTBerscrsrarosansss  FPE
SISRI.____GYOP___ RELEASED LQT ID_ ¢ START ST BELEASED NAME ZONE — EBAND
VDG WELLS HATCHERY SU STEELHEAD  5/01/B6 5/09/86 87,489 8620301 LA N 1  5/01/86 5/01/8% 29,451 METHOM R METHON R MCOL AD CLIP. Y
02 A TN 3 5/05/86 5/05/86 30,046 METHOY R METHOW R MCOL AD QLIP. Y
03 LB ™ 1 5/09/86 S5/09/8% 29,992 FETHON R METHON R MCOL AD CLIP. A\l
* LOT ID TOTAL. 87,489 FROM 3 RELEAGES s
SU STEELHEAD  5/01/86 5/09/86 35,298 86226 01 RA W 5/01/86 S5/01/86 11,780 BELOW PRD DAM  MID COLUMBIA R MCOL 4D CLIP. Y
02 RA ® 3 5/05/86 5/05/86 11,575 BELOW PRD DAM  MID COLUMBIA R MCOL AD CLIP, Y
03 RB 7 1 5/09/85 5/09/86 11,943 BELON PRD DAM  MID COLUMBIA R MCOL AD CilP, Y
. LOT 1D TOTAL, 35,298 FROM 3 RELEASES .
SU STEELHEAD  5/05/B4 5/15/86 1,758 8623404 RA P7 1  S5/05/85 5/05/B6 216 METHW R METHON R MooL CAbel OLIP Y
ACTUALLY 7P WITH CAUDAL
01- LA NT 1 5/09/86 S5/09/86 S57 METHOM R METHIM R MCOL 100X AD-UPPER CAUDAL CLIP Y
ACTUALLY 7N UITH CAUDAL
02 Lk W7 3 5/09/88 S5/09/8% 213 METHOM R METHOW R MoOL Y
ACTUALLY 7N WITH CAUDAL
05 RA P7 3 S/09/85 S/09/86 456 METHOR R METHOW R MCOL 100X mv ik CAIDAL cm&x? Y
03 LB N? 1 S/15/85 S/15/86 190 METHOM R YETHO R MCOL 100X AD-UPPER AL OLIP Y
) ACTOALLY 7N CAUDAL
06 RD P7 1 S/15/B6 S/15/8s 126 T R METHOM R MO 100X ADUPPER CAUDAL DLTP Y
_ j - ¥ 7P WITH CAUDAL
» LOT ID TOTAL. 1,758 FROM & RELEASES .
- HATCHERY TOTAL. 126,545 FROM 12 RELEASES L)
LL ] AGENCY TOTAL+se 462,762 FROM 30 RELEASES any
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PROGRAM WBC4BO
TIME. _11.44,02

NATIONAL MARIME FISHERIES SERVICE

FISH PASSAGE DATA SYSTEM
Brapd Releases

PAGE NO.

17

_FEROM_ 9/0L/B0 YO 12/31/86 . DRIE_L1/30/87

ABCY HATCHERY.e00eee SPECIEScessss

MAJOR

RELEASE RELEASE NUMBER
SIARL . GI0E_. . _BELEASED LOI JD. % .

YATR NON-HATCHERY 6P CHINDOK

SP CHINOOK

8/23/85 11/05/85

4/12/85

R KRN EANE i E

« These data are prelisinary and have been derived fros various sources. *
% verification and/or origin of data, contact the operators of the Fish Passage Data »
*

# Systea at (503) 230-4290.

For

HAJOR TOTAL

4,201 B4&308 01
03
o9

4/30/846 2,339 84301 03

SRS -3 | . 1§

LOC BRND ROT
RA  +Y
RA 4Y
RA M
LA N
R& T
LA +P
RA 4P
RA 4P
RA 00
RA W
RA M
RA W
LA +Y
RA +P
RA 4F
LP 4y
RP ™
LP +P
P +F
RF  #Y
RF &Y
LA 4y
A W
LA 14
RA 14
RA 14
LA N
RA 4N
RA 4N
LA 13
RA 13
R& 13
LA +F
RA +F
RA +P
LF 14
RF 14
RP 14

1
3

[y

e GGt e s 0 e NI B e Gl et ]

[l N R R Ay e M e 2Ty

BRAND  BRAND BRAND
RELEASE RELEASE NUNBER RELEASE SITE.es RIVER tvvsesveesssess COMENTSeererrenrsersons
SIQP __ RELEASED NOE 0.
8/23/85 10/28/85 140 NACMES R NACHES R MCOL 40 REL 8/23,
100 REL 10/28,
8/23/85 10/27/85 122 NACHES R NACHES R WCOL 22 REL B/23
100 REL 10727,
9/05/85 10/28/85 128 NACHES R NACHES R KO 28 REL 9/5,
100 REL 10/28.
9/13/85 10/16/85 168 HACHES R NACHES R HCOL 43 REL /13,
125 REL 10714,
9/13/85 10/16/85 169 NAGHES R NACHES R WO 116 REL 9713,
53 REL 10715,
10/09/85 10/09/85 103 NACHES R NACHES R woL
10/09/85 10/09/85 108 NACHES R NACHES R WL
10/09/85 10709785 94 NACHES R WACHES R WL
10/09/85 10/09/85 I7 NACHES R NACHES R wooL
10/16/85 10/16/85 70 NAGHES R NACHES R HCOL
10716785 10/16/85 105 NACHES R NACHES R WL
10716/85 10/16/85 74 WACHES R NACHES R oL
10/27/85 10/27/85 152 KACHES R NACHES R WL
10/27/85 10/20/85 100 NACHES R NACHES R HoL
10/27/85 10/21/85 98 NACHES R NACHES R HoL
10/28/85 10/28/85 210 HACHES R NACHES R WCOL
10/268/85 10728/85 85 NACHES R WACHES R ey
11/01/85 11/01/85 150 NACHES R NACHES R ML
11/01/85 11/01/65 90 MNACHES R NACHES R oL
11/01/85 11/01/85 100 NACHES R RACHES R NCOL
11/01/85 11/01/85 100 NACHES R NACHES R HEOL
11/05/85 11/05/85 512 NACHES R NACHES R HCOL
11/05/85 11/05/85 1,274 NACHES R NACHES R KoL
LOT ID TOTAL. 4,159 FROM 23 RELEASES
4/12/86 4/12/86 230 YAKIMA R YAKIMA R HCOL
4/12/86 4712/84 207 YAKIMA R TAKTHA R HCOL
4/12/84 4712/86 109 YAKIMA R YAKIMA R COL
4715/85 4/15/86 119 YAKIHA R YAKIMA K weoL
4/15/86 4/15/86 2 v R YAKTHA R oL
4/15/86 4/15/86 96 YAKIMA R YAKIMA R HOOL
A/18/B4 4/18/86 113 YAKINA R Yok R ML
4/18/86 4/18/85 194 YAKIMA R YAKIMA R HCOL
4/18/86 4/18/86 112 YAKIMA R YAKIMA R MCOL
A/23/B6 4/23/84 100 YAKIMA R YAKIMA R WL
4/23/85 4/23/86 209 YAKIMA R YAKTHA R HeeL
4/23/86 A/23/86 90 YAKIMA R YOKIHA R WCOL
4/30/85 A/30/B6 £10 YAKIHA R YeKIA R MCOL
4730785 A4/30/86 20 YAKIMA R YAKTHA R oL
4/30/B6 4730786 110 YAKTMA R YOKIMA R oL
LOT ID TOTAL. 2,339 FROM 15 RELEASES

FPC
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NATIONAL MARINE FISHERIES SERVICE

o8

PROGRAM WBCSB0  FISH PASSAGE DATA SYSTEM PAGE WO
IIE  11.44.07 * Brand RBeleases L] ERQN___9/QI/BS IO  J2/31/B6

KA L SR T

% These data are preliminary and have been derived from various sources. For *

* verification and/or origin of data, contact the operators of the Fish Passage Data »
% Gystes at (503) 230-4290, =

HAKR  MAJOR TOTAL BRAND  BRAND BRAND -
PECY WATCHERY..vo.v. BPECIES...... RELEASE RELEASE  MUMBER LOC BRND ROT  RELEASE RELEASE MMBER RELEASE SITE.s, RIVER vevsevereonsees COMEMIBucerrerversroens  FPE
START SI00___ RELEASED LOT 1D & —STBRT_.__ST0P _ RELEASED ZONE_ __FRAND
YATR NOR-FATCRERY  OP CHINODK  4/28/86 5/06/8% 499 BWS 02 LA +1 3 4/23/86 4/23/86 57 YAKIWA R YOKINA R o
01 RA #1 3 4/73/B4 4/23/84 215 YAKIMA R YAKIMA R HoL
90 A o4 i 3/08/86 S/08/84 S0 YAKIMA R YAKIMA R MCOL
03 P+ 1 5/06/85 5/08/86 25 YAKIMA R YOKTHA R o
4 R H 1 5/08/B6 5/08/B6 150 YAKIMA R YeKINA R oL
. LOT ID ToTAL. 499 FROW 5 RELEASES *
CHIMOOK ~ 5/03/B6 5/19/86 1,886 8631103 LP +4 1  5/03/86 3/03/86 B9 YAKINA R YAKINA R oL
01 R 4 1 5/03/86 5/03/84 223 YAKIMA R YAKIMA R o
02 RP W 3 5/03/85 5/03/B4 12 YoKINA R YAKIMA R o
9% LF 13 1 5/01/86 5/09/84 87 YAKIWA R YOKTHA R W
S04 RP I3 1 5/01/85 5/01/86 205 YOKIMA R YAKINA R HoL
05 R 13 3 5/01/85 5/01/84 91 YAKIMA R YOKIHA R KoL
09 1P P 1 5/10/86 5/10/84 75 YAKIMA R YAKING R oL !
07 & + 1 5/10/85 5/10/84 208 YAKIMA R YAKINA R e
- 08 R 4 3 5/10/85 S/10/B4 75 YAKIMA R YAKIMA R oL
11 LA 14 3 5/15/B6 5/15/86 131 YAKIMA R YOKINA R o
12 IF 14 3 5158 5/15/86 69 YAKIWA R YAKIMA R woL
10 R 14 3 5/15/8S, 5/15/ YOKIMA R YOKIMA R Mool
14 LA W I 519/m5° 5/10/82 91 YAKIHA R YoKida R oL
15 P eN 3 S/19/86 S/19/86 93 YNGR . YAKD R noo
13 R N 4 5/19785 5/19/88 123 YAKIMA R YOKTMA R HeoC
" 10T 10 TOTAL, 1866 FRON 15 RELEASES *
CHINOOK S5/23/86 6/10/85 288 84312 05 LA 3 S/21/86 S/21/86 7 YAKIMA R YAKIMA R MoL
0 P+ 3 5/21/B& 5/22/36 YAKIMA R YAKTMA w
04 R 4 4 786 S/21/84 130 YAKIHA R YAKTHA R e
a LOT 1D TOTAL. 288 FRM 3 RELEASES »
FA CHINOOK  6/16/86 6/14/86 2,501 8631515 LA SF 1 6/16/B6 &/16/86 153 YAKIWA R YAKEHA R o
19 1A +F 3 4/16/86 &/16/84 140 YAKIMA R YAKIMA R woL
01 La L 1 &/16/B6 &/18/86 143 YAKIMA R YAKIMA R wa
05 LA 4 3 &/16/86 &/14/B6 121 YAKINA R YAKINA R MO
09 LA +Y 1 &/16/86 A/16/88 142 YAKIMA R YKIMA R e
13 LA ¥ 3 &/16/B5 6/16/85 70 YAKIMA R YOKIMA R #o
16 P 4 1 &/16/85 &/18/86 128 YAKIMA R YAKIMA R WoL
20 P +F 3 &/16/85 &/14/88 155 YAQHA R _YWKDRAR oy
02 WP 4 1 &/14/85 &/167B4 T 136 YRKIMA R wa
06 1P AL 3 &/16/85 6/14/86 ‘129 YAKIMA R ©YaKIMA R oL
10 P Y 1 6/16/86 4/14/86 135 YAKEWA R YAKTHA R e
17 RA +F 1 4/18/85 671488 163 YaKINA R YAKIMA & "o
21 RA F 3 A/16/B6 /14784 131 YAKIMA R YAKIMA R HL
03 RA +L 1 4/14/86 &716/B6 119 YAKIWA R YAKINA R MoOL
0 R L 3 414/B6 6/14/84 142 YeKTMA R VKNS R MCOL
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NATIDM. HARINE F!S!ERIES SERVICE

PROGRAM WECL80 SH PASSAGE DATA SYSTEM PAGE NO. 19
TIME  11.44.02 * B r a nd Releases [} oM 9/01/85 10 12/31/86 . DBATE 1/30/87
T SRR I S HHHHHHEHHENE
3 Tk—a data are preliaminary and have beon derived from varieus ceurces. Fer

»
verification and/or orlgnn of data, contact the operators of the Fish Pusaqe Data =
Sysie- at (503) 230-4290 *

AN
HAJOR TOTAL BRAND BRAND
AGCY HATCHERY..eevss SPECIES...,.. RELEAGE RELEASE » LOC EAND ROT RELEASE REIEASE MMBER RELEASE SITE.ee RIVER scivasccvsacene COMMENTS.c0sassecevssrss  FPC

START SI0P____RELEASED LOT_ID_ 3 SISRT____STQP___ RELEASED _NAE ZONE. . _BRANT

YATR NOM-HATGHERY  FA CHINOOK 816786 4/36/85 2,901 BSHS 11 RA Y 1 6/16/B6 &/16/B6 144 ¥ R YAKIMA R oL

14 RA + 3 6/16/86 6/16/86 84 YAKIMA R YAKIMA R HCOL

18 R 41 &/716/86 &/16/Bb 151 YAKIMA R YAKIMA R HOOL

2 R 3 6/16/86 &/16/B4 138 YAKIMA R MCOL

04 RP o+ 1 6/16/86 &/16/86 136 YAKIMA R YAKIMA R MCoL

08 RP H 3 6/16/86 6/18/B6 120 YAKIMA R YAKINA R neoL

12 RP 4y 1 &/146/8B4 4114784 120 YAKTMA R YAKIMA R MCOL
*® LOT ID TOTAL. 2,901 FROM 22 RELEASES *

COHO 4/25/86 S5/09/86 1,454 86306 03 LA +1 3 4/25/86 A/25/86 270 YAKIMA R YAKIMA R MCOL

0f RA 41 3 4/25/86 4 500 YAKIMNA R YAKIMA R HOOL

02 R &1 3 4/25/86 4/25/85 184 YAXDMA R YAKIMA R MCOL

04 RA +L 1 5/09/86 5/09/Bb 500 YAKIMA R YAKIMA R HooL
. LOT ID TOTAL. 1,454 FRON 4 ROEASES ¥
] ' HATCHERY TOTAL. 13,526 FROM 87 RELEASES L)
i AGENCY TOTAbaae 13,326 FROM 87 RELEASES AR

* L A& S5 T P A 6 E =

AT I I I NI NN



APPENDI X 11



¢—11

RECAPTURE HISTORY OF FREEZE SRANDED FISH RELEASED IN THE SNAKE RIVER DRAINAGE, 1986

CHINOOK
RECOVERY DATA
------- RELEASE DATA LEW LGR LMN MCN JOA
BRAND HATCHERY SITE DATE  NUMBER 8 503 DATE % SO% DATE & S0% DATE ®& S0% DATE % 50% DATE
YEARLING CHINOOK

RD-Y-1 SAWTOOTH SAWTOOTH H. 17-Mar 35,851 48 14-Apr 226 23-Apr T Od-Ray 66 02-May T 08-Ray
L0-Y-3 RAPID RIVER  HELLS CANYON  26-Mar 44,754 269 03-Apr 9817 16-Apr 70 23-Apr 284 28-Apr 117 (2-May
RD-Y-3 MCCALL S.F. SALMON R. 27-Mar 43,487 228 23-Apr 508 02-May 34 07-May 172 15-May 46 13-May
RA-J-2,4 LOOKINGGLASS ~ LOOKINGGLASS CR 02-Apr 39,937 113 05-Apr 637 16-Apr 42 29-Apr 253 (02-May 52 Od-May
RA-Y-2 DHORSHAK DWORSHAK H. 02-apr 40,675 N/A N/&A 479 2%-Apr 104 Qé-May 372 11-May 93 12-May
LD-y-1 RAPID RIVER  RAPID RIVER 05-Apr 44,682 239 10-Apr 1,073 19-Apr 102 2T-Apr 2904 O4-May 128  Ob-May
RO-K-1 IN-RIVER LEWISTON TRAP  02-Apr 2,793 N/A N/A 57  15-Apr L - 18 28-Apr T -

RD-K-2 IN-RIVER LEWISTON TRAP  06-Apr 1,596 N/A N/A 63 23-Apr 4 - 12 30-Apr 12 Od-May
RD-K-3 IN-RIVER LEWISTON TRAP  ti-Apr 2,743 R/A N/A 50 22-A4pr - §  --—--- 4 Q2-May 10 05-May
RD-K-4 IN-RIVER LEWISTON TRAP  16-Apr 1,382 N/A N/A 12 - 3 - 16 05-May 8 . 08-May
RA-K-2 IN-RIVER LEWISTON TRAP  27-Apr 2,421 N/A N/A 25 0b6-May 2 - 23 16-May 8§ -

RA-K-1 IN-RIVER LEWISTON TRAP  28-Apr 4,100 N/A N/A 31 03-May 1 - 59 li-May 20 15-May
RA-K-3 IN-RIVER LEWISTON TRAP  10-May 1,227 N/A N/A 27 171-May 2 - W 23-May 2 e

RA-A,F,PI,R¥ DRORSHAK L. GRANITE DAM 27-Mar 54,000 N/A N/A N/A N/& 188 27-Apr 803 05-May 323 O08-May
LA-A,F,PI R¥ DWORSHAK L. GRANITE DAM 30-Mar 54,000 N/A N/A  N/A N/A 161 26-Apr 733 Oi-May 376 (Q4-May
RD-A,F,PI, R¥ DWORSHAK L. GRANITE DAM 02-Apr 54,000 N/A N/A N/A N/A 197  26-Apr 780 02-May 371  07-May
LA-P-1 IN-RIVER BELOW L. GOOSE i0-Apr 5,000 N/A N/A  N/A N/A 15 15-Apr 142 22-Apr 112 28-Apr
LA-P-2 IN-RIVER BELOW L. GOOSE 13-Apr 5,000 N/A N/A  N/A N/A 121 19-Apr 277 27-Apr 161 02-Msy
LA-P-3 IN-RIVER BELOW L. GOOSE 16-Apr 5,104 N/A N/A N/A N/A 45 22-Apr 148 28-Apr 84  03-Fay
LA-P-4 IN-RIVER BELOW L. GOOSE 19~Apr 5,800 N/A N/A N/A N/A 26 25-Apr 56 O01-May 43 O6-May
LA-K-1 IN-RIVER BELOW L. GOOSE 22-Apr 5,000 N/A N/A N/A K/A S¢  26-Apr 217 03-May 120 (7-Ray
LA-W-2 IN-RIVER BELOW L. GOOSE 25-Apr 5,000 N/A N/A  N/A N/A 47 29-Apr 201 06-May 89 09-May
LA-H-3 IN-RIVER BELOW L. GOOSE 30-Apr 5,000 N/A N/&  N/A N/A 10 03-May 203 10-May 68 14-Way
LA-H-4 IN-RIVER BELOW L. GOOSE 09-May 4,998 N/A N/A N/A N/A 40 14-May 174  20-May 48 21-May
LA~L-1 IN-RIVER BELOW L. GOOSE 22-May 4,933 N/A N/A N/A N/A 32 U-May 148 29-May 25 30-May
RA-TK-1 LYONS FERRY  LYONS FERRY H. 02-Apr 40,168 N/A N/A N/A N/A 227 16-Apr 1,229  27-Apr 608 Ot-Rey

SUBYEARLING CHINOOK
RA-T-3 LYONS FERRY  LYONS FERRY H. 10-Jun 81,003 N/A N/A N/A N/A 835  28-Jun 1389 26-Jun 108  24-Ju]

# denotes number sampled

dashes indicate insufficient data
X Aannfae nacitriane 1 9

anAd 2
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RECAPTURE HISTORY OF FREEZE BKANDED FISH RELEASED IN THE SNAKE RIVER DRAINAGE, 1986

STEELHEAD
RECOVERY DATA :
------- RELEASE DATA LEW LGR=-==-= =-==-LMN N DA<

BRAND HATCHERY SITE DATE NUMBER % SO%DATE # SOSDATE % SOSDATE & 50NDATE % 503 DATE
L0-1-2 . HAGERMAN SAWTOOTH H.  09-Apr 52,300 11 ——-—- 290 20-May 4 -——— 18 Od-Jun 2 -
LD-T-4 HAGERMAN EF SALMON R. 08-Apr 51,325 12 ----- 122 28-May 4 -—-- 12 0=jun 0 ---
LA,RA,~J-1,3  IRRIGON WALLOWA H.  02-May 59,734 1§ ——-n- 301 29-May 59 03-Jun 35 Od-Jun 10 31-May
RD-T-2 NIAGARA SPRING HELLS CANYON  27-Apr 51,328 38 02-May 336 OT-May 9 -—— 9 21May | =
RA-1J-1,3,4 LYONS FERRY ' GRANDE RONDE R. 27-Apr 60,000 111 O6-May 990 20-May 47 25-May 90 27-May 34  31-May
RD-T-4 OWORSHAK DHORSHAK H.  07-May 35,025 N/A  N/A 581 11-May 24 21-May 40 26-May 31 25-May
RA-J-2,4 IRRIGON LITTLE SHEEP CR 27-Apr 28,085 19 ---~- 134 30-May 18 03-Jun 17 O7-Jun 10 05-Jun
LA-P-1 IN-RIVER BELOW L. 600SE 26-Apr 4,319 N/A  N/A  N/A  N/A 97 20-Apr 195 02May 98  Od-May
LA-P-2 IN-RIVER BELOW L. GOOSE 29-Apr 4,176 N/A  N/A  N/A  N/A 175 02-May 253 O7-May 84 03-May
LA-p-3 IN-RIVER BELOW L. GOOSE 05-May 4,966 N/A  N/A  N/A  N/A 152 08-May 209 13-May 101 {5-May
LA-P-4 IN-RIVER BELON L. GO0SE 10-May 4,150 N/A  N/A  N/A  N/A 120 13-May 181 19Ny 64 21-May
LA-H-1 IN-RIVER BELOW L. GOOSE 15-May 4,248 N/A  N/A KA N/A 131 18-May 168 22May 59 24-May
LA-H-2 IN-RIVER BELOW L. GOOSE 20-May 4,250 N/A ~ N/A  N/A  N/A 90 23-May W7 26-May 40 29-May
LA-H-3 IN-RIVER BELOW L. GOOSE 24-May 4,250 N/A  N/A  N/A  N/A 99 26-May 100 29May 32 31-May
LA-H-4 IN-RIVER BELOW L. GOOSE 27-May 1287 N/A  N/A  M/A  N/A 11 29-May 41 31May 3 -
RA-TF-1 LYONS FERRY ~ BELOW L. GOOSE 21-Apr 20,035 N/A  N/A N/ N/A 628 26-Apr 671 1l-May 285 13-May
RA-TF-3 LYONS FERRY  BELOW L. GOOSE 25-Apr 20,063 N/A  N/A  N/A  N/A 584 30-Apr 624 15-May 250 16-May
RD-7F-1 LYONS FERRY ~ BELOW L. GOOSE 29-Apr 20,069 N/A  N/A  N/A  N/A 571 (3-May 468 18-May 150  17-May
LA-IT-1,3 LYONS FERRY  TUCANNON H.  Ob-May 40,000 N/A  N/A NA  N/A 351 29-May 115 30-May 115 30-May
RA-IK-1,3 LYONS FERRY  TUCANNON H. ~ 07-May 40,000 N/A  N/A  N/A  N/A 455 22-Nay 597 21-May 255 20-May
LA-IK-1,3 LYONS FERRY ~ LYONS FERRY ~ 25-Apr 40,000 N/A  N/A  N/A  N/A 1205 02-May 919 18-May 303 21-May
LA-14-1,3,4 LYONS FERRY  LYONS FERRY  25-Apr 60,000 N/A  N/A  N/A  N/A 2357 Oi-May 1,905 14-May 857 16-May
LA-TU-1 LYONS FERRY ~ BELOW ICE HARB. 25-Apr 11,998 N/A  N/A  N/A N/ N/A N/A 352 O5-May 210 Q2-May
LA-T0-3 LYONS FERRY ~ BELOW ICE HARB. 27-Apr 12,034 N/A  N/& N/A  N/A  N/A  NA 408 O5-May 213 G7-May
LD-TU-1 LYONS FERRY ~ BELOW ICE HARB. 29-Apr 12,018 N/A  N/A N/A  N/A  NA  N/A 320 08-May 110 10-Ney

# denotes number sampled

dashes indicate insufficient data

P TSN
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APPENDI X 111 DI STANCE IN RIVER M LES FROM RELEASE/ RECAPTURE SI TES
TO MOUTH OF COLUMBI A RIVER

Site

Savtooth Hat chery

St anl ey/ Sal mon Ri ver

EF Sal mon River

SF Sal mon River

Rapid River Hatchery

Hel I s Canyon Dam

Grande Ronde (Steel head)
Dwor shak Hatchery
Grande Ronde River(fall chi nook)
Lower Granite Dam
Little Goose Dam
Tucannon River

Lyons Ferry Hatchery

| ce Harbor Dam

W nthrop Hatchery
Methow River

Vel ls Dam
Leavenwort h Hatchery
Rock Island Dam
Naches Ri ver

Priest Rapids Dam
McNary Dam

John Day Dam

River Miles

(1.)

(To Mouth of Col unbi a)

897.0
890.0
855.4
716.3
605.4
571.3
-0
9
0
8
0
5
4
0

522

504.
493.
431.
393.
386.
383.
333.

574.
523.
515.
496.
453.
451.
397.
292.
215.

(1')Mleages from"River Mle Index" series
Hydraulics Committee, Pacific Northwest
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i ssued by the Hydrol ogy and

Ri ver

Basi ns Conmi ssion 1964-1976.



